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He Simply Had to Steal. 


Prometheus stole the fire from heaven. 
‘* My last match went out,’ he explained. 
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The Annual It seems to be the general opinion among the members 
Meeting. that the May meeting was the most interesting of any in 

recent years. The attendance was large and continuous, 
the handsome new auditorium of the Chicago Insurance Exchange being 
well filled at each session. The reasonable size of this room made the 
discussions readily intelligible and encouraged the members to speak from 
the floor. President Merrill’s exceptional gifts as a presiding officer 
made it possible to get through the program on schedule time, and devote 
the last afternoon to the coveted visit to the Laboratories, which means so 
much to those who do not get to Chicago often. 

The discussions this year were of especial interest, and members who 
devote the time to a reading of the published proceedings will be well 
repaid. Our active member the International Association of Fire Engi- 
neers was most happily represented by its president, Chief W. H. Loller 
of Youngstown, Ohio, whose virile words on the subjects in which he 
was especially interested awakened considerable enthusiasm. Governor 
Deneen’s message, presented by Fire Marshal Doyle (who has since been 
appointed Secretary of State for Illinois), Mr. Heaton’s presentation of 
the Canadian situation and Mr. Fox’s paper on the Calibre of Fire 
Streams were three exceptional contributions. The testimonial gifts of 
appreciation to Mr. C. M. Goddard by his friends and admirers in the 
late Underwriters’ National Electric Association, and to retiring President 
W. H. Merrill by the N. F. P. A., in acknowledgment of his vigorous 
and splendid two years of administration, added the touches of sentiment 
which are seldom absent from our sessions despite the prevailing atmos- 
phere of technical deliberation. 

Much good work was accomplished. The Committee on Private 
Fire Departments and Fire Drills completed its valuable service; the 
Committee on Mine Fires registered a good beginning; the Committee 
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on Laws and Ordinances presented a portfolio indicative of enormous and 
painstaking labor; and the Committee on Standards brought before the 
Association the initial draft of a standard for Standpipe and Hose 
Systems for Buildings. The various other committees made their usual 
routine reports either revising present standards or indicating excursions 
into new and interesting fields. 

A prominent member of one of the leading organizations of the 
country was heard to say at the University Club subsequent to our meet- 
ing, ‘‘It is my lot to attend many conventions during the year but I do 
not know of any in which so great a volume of important work is dis- 
posed of with such never-failing good nature in the clash of opinions, and 
such devotion to the work in hand. You fellows do stick to your job! 
You don’t loaf and you don’t duck, and your atmosphere from the moment 
you assemble is one of serious business.’’ 

Other visitors in years past have made similar comments. 

* * * * * 

The Executive Chairman F. J. T. Stewart lost no time in getting the 
Committee. work of his committee under way as soon after the 

annual meeting as possible. President-elect H. L. 
Phillips at once took up with the other officers the matter of committee 
appointments, and the Executive Committee met June 12th to confirm 
the same and to transact routine business. At this meeting the sub- 
committee (Messrs. Stewart, Goddard and Mallalieu), to which four sub- 
jects were referred at Executive Committee meeting January 24th, 
reported as follows:— 

(a) Conference with Laboratories in revision of statement on index cards that 
wired glass is suitable ‘‘for moderate exposures only’’ resulted in changing card 
wording to read ‘‘except where exposure is severe.’’ 

(4) Conflicts in reports of Committees on Fire Prevention Ordinances, Auto- 
mobile Garages and Theatre Construction have been reconciled. 

(c) It was decided to include in ordinance for motion picture houses specifi- 
cation for ventilation of booth. 

(d) It was decided to specify the size of tanks for water supply in theatre 
sprinkler protection as incoporated in report of Committee on Theatre Construction. 

The report of the committee was accepted; the Ordinances on Motion 
Picture Houses and Theatre Construction adopted as amended, and it was 
voted to recommend the same to the National Board of Fire Underwriters 
for publication. 

The Secretary was instructed to write Mr. H. C. Henley, delegate to 
convention of Internation] Association of Fire Engineers, requesting his 
delegation to convey to the convention the appreciative thanks of the 
National Fire Protection Association for the action taken at the last con- 
vention indorsing the practice of purchasing public department fire hose 
manufactured in accordance with the specifications of the National Fire 
Protection Association. 

The Secretary was instructed to convey the appreciative thanks of 
the Association to the Comité Technique Contre L’Incendie et Les 
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Accidents, of Paris, France, for its courtesy in making the President and 
Vice President of the Association honorary members of that Committee. 
The appointment of a delegate to the Sixth Congress of the Interna- 
tional Association for Testing Materials was referred to the President and 
Secretary. (Mr. A. G. Patton of New York was subsequently chosen. ) 

It was voted: That a special committee be appointed to revise the 
Association’s pamphlet on Field Practice and present the same for adop- 
tion to the next annual meeting; and to recommend to the committee that 
such pamphlet should be adapted for general use among municipal and 
other inspectors. 

Matter of appointment of representative on Advisory Committee of 
the ‘‘New York Fire Exposition and International Congress of Fire Pro- 
tection and Extinguishment’’ was laid upon the table. 

It was voted: That the Signaling Committee be asked to revise the 
pamphlet ‘‘Protection against Lightning,’’ to determine whether modifi- 
cations of the same should be made to encourage the installation of light- 
ning rods having favorable service record but not now acceptable under 
the specifications. 

It was voted: To appoint a Canadian Committee to assist in extend- 
ing the influence of the Association in Canada. 

The following matters referred to the committee by the annual meet- 
ing were considered :— 

(a) It was voted: To appoint a special committee to consider the 
question of further classification of associate memberships as regards 
transferring some of the federal, state and municipal organizations into 
the active class. 

(6) The matter of the connection of sprinkler systems to high 
pressure fire service systems was referred to the following committees for 
joint consideration and report to the Executive Committee :— 

(1) Committee on Private Fire Supplies from Public Mains. 

(2) Committee on High Pressure Fire Service Systems. 

(3) Committee on Automatic Sprinklers. 

(c) It was voted: That all model laws and ordinances submitted to 
the last meeting of the Association by the Committee on Laws and Ordi- 
nances be adopted and that their publication be recommended to our 
active member the National Board of Fire Underwriters. This action 
covered the following measures :— 

(1) A state fire marshal law. 

_ (2) A state law and a city ordinance governing the manufacture and handling 
of matches. 

(3) A state law to regulate the transportation and carriage of explosives. 

(4) A state law to regulate the manufacture, storage, sale and use of explo- 
sives. 

(5) Two city ordinances regulating the manufacture, keeping, storage, sale, 
use and transportation of explosives, one for large cities and one for small cities 
and towns. 


(6) An ordinance for inspections by fire departments, and a form to be used 
by city fire departments in reporting individual inspections. 
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(dz) Suggestion of Mr. Powell Evans regarding fire marshal law was 
referred to Committee on Laws and Ordinances. 

(e) It was voted: To ask the Committee on Automatic Sprinklers to 
advise the Executive Committee in the matter of Mr. Powell Evans’ 
motion regarding modification of the Association’s standards on automatic 
sprinkler systems. 

(f) The resolutions introduced by Mr. Powell Evans regarding 
special committee on legislation and publicity and adoption of occupancy 
licenses by state and municipal bodies were referred to the officers for 
consideration and report to the committee. 

(g) It was voted: To appoint a Committee on Automobile Fire 
Apparatus. 

The following new committees were also constituted: — 

Committee on Field Practice. 

Canadian Committee. 

Committee on Uniform Test Specifications for Determining Flash Point of 
Oils. 

Committee on Blower Systems for Heating, Ventilating and Stock Conveying. 

Committee on Safes and Vaults. 

These committees, and those already existing which were continued, 
will appear in the year book. 

The date of the next annual meeting was set for May 13, 14, 15, 
1913, in New York City. 

* * * * * 

London’s Interesting contrasts of statistics of the fire waste appear in 
Fire Waste. an article in this issue. An estimate of the monetary losses 

caused by fires in London from 1898 to 1911 has been sub- 
mitted by the chief officer of the London fire brigade to the London 
county council. The estimate does not cover the expenses incurred by 
insurance companies and others arising out of claims for damage result- 
ing from fires, nor does it include any consequential losses which the 
owners of property may have sustained. 

In 1910, for fires in which the loss did not exceed $243 in any case, 
the total damage done was $73,605; the loss for fires between $243 and 
$486 was $43,336; between $486 and $2,438, $212,178; between $2,433 
and $4,866, $133,438; between $4,866 and $24,332, $623,398; over 
$24,332, $1,844,160; in all, $2,930,115. 

The annual losses from 1898 to 1909, inclusive, are given as 
follows :— 


Years. Loss. Years. Loss. 
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It will thus be seen that the total estimated loss for the 13 years 
amounts to $34,187,797, or an average annual fire loss of $2,629,830. 

Considering the size of London, the fire losses appear to be very 
small, and this is accounted for by the fact that there are practically no 
frame buildings in London, that the warehouses and business premises 
generally are of slow-combustion construction, and that the dwelling 
houses are usually built of stone or brick, with a minimum amount of 
inflammable wood material. The humidity of the climate also tends very 
materially to keep down fire losses. 


Conditions The Italian city of Palermo has 360,000 inhabitants. The 
in Italy. houses do not exceed four stories in height, the larger per- 


centage having only two stories. They are all built of stone, 
including staircases and floors in all the flats. On account of the mild 
climate, the temperature seldom dropping as low as 40° F. during a few 
weeks in January, heating is almost unknown; and with the exception of 
the hotels, the opera house, and a few private residences, provided with 
steam heating appliances, not one building has a chimney. Cooking is 
usually done on gas or petroleum ranges, or in the old-fashioned Sicilian 
way by means of charcoal placed in small, square holes on the hearth and 
fanned into a blaze. 


Fires destroying a whole block are entirely unknown, and it seldom 
occurs that an entire house burns to the ground. Fires are usually con- 
fined to the room or floor in which they originate. During the three 
years from 1908 to 1910 there were 338 fires in Palermo and 28 in neigh- 
boring communities, entailing a total loss of $90,000. Of these, only 48 
were of a comparatively serious character, 78 of medium importance, and 
212 insignificant. 

* « * * * 

Typical American The partial destruction a year ago of New York 
Carelessness. State’s twenty million dollar Capitol caused the crea- 

tion of a new office to be known as ‘‘Commissioner 
of Records,’’ whose jurisdiction should cover the entire state. This 
office recently rendered to the State Commissioner of Education its first 
annual report. From this report some startling conditions are revealed 
anent the safety from fire of valuable records. Invaluable documents, 
both historical and modern, in the custody of county clerks, city clerks, 
surrogates and other officials in most of the fifty-nine counties outside the 
metropolis, are declared to be in constant danger of destruction. Flimsy 
safes, wooden buildings and alleged ‘‘fireproof’’ structures contain records 
upon which the titles of lands worth hundreds of millions of dollars are 
based, aside from thousands upon thousands of old papers, which, though 
of little practical use, contain data for a minute history of the state. In 
fact, inmany of the counties the records are stacked up on wooden shelves 
to become the victim of the first misplaced match. That they have not 
been destroyed before is not because they have had any semblance of pro- 
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tection from the fire standpoint. Comparatively few of the county build- 
ings are equipped with vaults or safes; or, to be more explicit, only 
twenty-eight out of the fifty-nine counties taken into consideration have 
fireproof safes or vaults in the courthouses, and most of these are so small 
that they hold only a part of the records. These records include data 
concerning the very foundation or incorporation of the towns and cities 
of the state. 


The “Dry Powder Mr. W. H. Merrill’s ironic reference to the dry 
Iflusion.” powder fire extinguisher as being ‘‘a good thing if 

all fires could be trained to occur in cuspidors’’ was 
given point in Boston recently when a well-known business man in Con- 
gress Street attempted to extinguish with two of these interesting devices 
a small gasolene fire around the carbureter of his 60h. p. Berliot auto- 
mobile where there was ample opportunity for a smothering gas to 
collect. After emptying the contents of the tubes upon the fire without 
effect the gentleman went into his garden and pulled some ferns with 
which he extinguished the fire. Mr. F. E. Cabot makes the suggestion 
that as the fern is more decorative than the red tube, and more effective, 
it might be generally substituted where people do not desire a real fire 
extinguisher. 

* * * * 


Office Building For the interesting report and illustrations regarding 
Fire. the fire in the office building occupied by the Emerson- 
Brantingham Co., which appears in this issue in the 
section devoted to fires in buildings of fire-resisting construction, we are 
indebted to the Boston Manufacturers’ Mutual Fire Insurance Co. 

The name of this company invariably recalls to the pioneers in fire 
protection engineering the name of Edward Atkinson, who was long con- 
nected with this company and who was one of the first men in the United 
States to give serious thought to the scientific prevention and extinguish- 
ment of fires. 

* * * * * 


A Model In the numerous details attendant upon the design and 
Pump House. construction of a modern manufacturing plant, there is 

liability that the fire protection systems, and especially 
the location and arrangement of the fire pump, will be considered of 
secondary importance and left to adjust themselves to the conditions as 
they develop. 

In many plants, in case of fire, the pump is the main reliance for 
good protection, and as such it is obvious that it should be so safeguarded 
that it can be operated as long as needed. 

We show in the frontispiece of this issue of the QUARTERLY a pump 
house which meets the conditions demanded of such in an ideal way. It 
is well detached from other buildings and of fire-resistive construction. 
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It is arranged with due regard to future extensions of the plant and the 
effective handling of hose streams. The steam main from the boiler 
house is buried underground. This pump house combines the desirable 
feature of beauty with that of utility. It is an adornment to the premises 
and of ample dimensions to allow suitable clearance on all sides between 
the pump and the walls. 


Public Education. 


A number of members have delivered addresses upon the fire waste 
since the last issue of the QuARTERLY, although the approach of warm 
weather curtails the number of meetings at which serious subjects are 
considered. 

Mr. H. W. Forster, of Philadelphia, made a special journey to 
Fairmont, W. Va., on invitation of the Chamber of Commerce, to speak 
before a meeting of that body, at which the mayor, councilmen, fire 
department, and leading business men were present. Previous to his 
appearance on the platform he was given an opportunity to inspect the 
city, and he was thus able to give direct local counsel. 


The Cleveland, Ohio, Chamber of Commerce devoted one of its 
noon luncheons to consideration of the topic of the fire waste, which was 
made especially useful by the co-operation of the Cleveland Fire Insurance 
Exchange, of which Mr. A. W. Neale is president. There was an excep- 
tionally large attendance of the leading citizens of Cleveland. Secretary 
Franklin H. Wentworth was the speaker. 


* * * ~ * 


The city of Milwaukee made a new departure by celebrating her 
‘*Arbor Day’’ on May 3d as ‘‘Fire Prevention Day’’ also. A mass 
meeting was held in the evening in the Auditorium. The speakers were 
the newly elected mayor, Mr. G. A. Bading, and Secretary Wentworth of 
the N. F. P. A. The splendid success of the meeting was due princi- 
pally to the efforts of the Wisconsin State Fire Prevention Association, 
with which a special committee of the Milwaukee Board of Fire Under- 
writers, with Mr. Henry Eckstein as chairman, co-operated. The pres- 
ident of the Milwaukee Board, Mr. Elliott Durand, presided. 


* * * * * 


Secretary Wentworth went from our annual meeting at Chicago 
directly to New York, where he filled three important speaking engage- 
ments the following week. On May 20th he was the speaker at the 
















12 PUBLIC EDUCATION. 


monthly meeting of the Manufacturers Association of New York City; 
on May 22d he spoke at the annual convention of the National Associa- 
tion of Manufacturers at the Waldorf-Astoria, and on May 238d at the 
annual meeting of the National Board of Fire Underwriters. At the 
last-mentioned meeting Mr. Charles E. Meek shared the speaking with 
Mr. Wentworth. 


* * * * * 


Mr. O. M. Thurber, Secretary-Treasurer ‘of our active member the 
North Dakota State Fire Prevention Association, who has been especially 
active as a writer and speaker in the Dakotas and Minnesota, and who 
has been editing the little journal at Fargo, Zhe Fire Prevention and 
Insurance Review, has been called to the editorial desk of Fire Pro- 
tection, the publication recently started by the Western Underwriter. 


* * * * * 


Mr. Louis Wiederhold, Jr., a member of our Executive Committee, 
delivered an interesting address before the Fire Insurance Society of 
Philadelphia, in which he reviewed the birth, progress and influence of 
the N. F. P. A., and described its work in the compilation of codes and 
standards for fire prevention. 


* * * = * 


The City Club of Chicago, which has previously manifested its 
interest in fire prevention, through its Committee on Fire Protection and 
Building Regulations, of which Mr. Frank D. Chase is chairman, has 
recently brought to the attention of the superintendent of the Chicago 
schools the question of instruction regarding the fire waste, and has 
prepared a list of books on the subject for supplemental reading by the 
school children. The committee has also prepared a bill for introduc- 
tion into the legislature requiring periodical instruction in fire preven- 
tion in the schools of the state. 


* * * * * 


The campaign of our active member the Massachusetts Mutual Fire 
Insurance Union to secure the local adoption by towns and cities of the 
state of an act of the legislature regulating fires in the open air has 
resulted already in the adoption of the same by thirty-nine towns. 


* * * * * 


The borough of Glen Ridge, N. J., has formed a fire prevention 
bureau to advise and suggest precautions and preventives that will reduce 
the number of fires, and prevent loss of life and property. Its secretary, 
Mr. R. R. Williams, Jr., declares that, with the exception of a house 
struck by lightning, every fire in Glen Ridge last year was due to care- 
lessness, and therefore preventable. 

Upon application, this bureau will send one of its members to con- 
sult with a citizen at his convenience, with a view of giving such advice 
or making such suggestions as will render his home less liable to fire. 
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Practical appliances for fire protection, suitable for use in residences, 
are exhibited in the borough council rooms, which are open to visitors 
during the office hours of the borough clerk and on one evening of each 
week. <A Fourth of July ordinance has just been passed through the in- 
fluence of this bureau. Glen Ridge is not a metropolis, but it is ahead of 


some in metropolitan methods. 
* * * * * 


One of our members in Little Rock, Ark., Mr. W. Ross McCain, was 
the speaker at the convention of the Local Agents Association of Arkan- 
sas, and ably brought before that body the responsibility of its members 
to the cause of fire prevention. Among other good things he said:— 


‘To-day America has the finest and most perfect fire-fighting systems in the 
world, especially in the large cities. To-day every new device which promises 
improvement and adds speed in arriving at the scene of a fire is received with 
welcome. 

‘‘Yet with all the new inventions, with systems which are the wonder of all 
foreign nations, with men whose deeds entitle them to be called heroes, the fires in 
this country are continually increasing in number and in the amount of property 
destroyed. 

‘‘President McKinley called the attention of Congress to the fact that the fire 
loss of the United States and Canada had reached the enormous figure of 
$150,000,000 annually. In twelve years time this had increased to $250,000,000 
annually, and we are informed for the first quarter of the year 1912 the fire losses 
have been running at the rate of $1,000,000 per day. How, with our so nearly per- 
fect systems can this be? Because the United States has been working at the wrong 
end,—she has been trying to destroy aneffect without doing away with the cause. 
While we have been perfecting inventions to put out fires after they have started, 
continental Europe has been working on the other tack,—they have been perfecting 
systems to keep them from starting. 

‘‘Some years ago yellow fever was one of the worst scourges of the Southern 
States. Every energy was directed towards stamping out the fever after it had 
started. Finally the stegomyia was discovered to be the cause, sanitation was 
introduced, precautions were taken to kill out this particular species of mosquito, 
and to-day yellow fever is no longer a bug-bear. So it can be with fires. If the 
people will arouse themselves and devote their attention to removing the cause of 
fires, the now terrible waste will cease to be a menace.’’ 


* * * * * 


Mr. Ira G. Hoagland delivered a very thoughtful and well-prepared 
paper before the convention of the International Association of Factory 
Inspectors at Washington, D. C., on the subject of factory fire prevention. 
Beginning with a criticism of present factory laws and suggestions for 
their improvement, he reviewed the various hazards present in industrial 
establishments and offered practical suggestions for their control or aboli- 
tion, concluding with an outline of systems of fire detection and extin- 
guishment, and recommendations for proper exit facilities for employees. 


a - * * * 


Our member the Bureau of Combustibles and Fire Risks of Newark, 
N. J., has issued the ‘‘Fire Prevention Code’’ of Newark, being a com- 
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pilation of the city ordinances relating to this important subject. The 
publication is in the form of a handy little book of a size to carry in one’s 
pocket. Captain Gasser is a leader in devising popular methods of edu- 
cating his people. In most cities it is almost impossible to get a copy 
of any ordinance in convenient form. 


* * * * * 


Our active member the Hudson Inspection Bureau, and its devoted 
corps of engineers, has been endeavoring to awaken the people of Jersey 
City to the significance of the fire waste. In this campaign it has had 
the assistance of one ot the local papers, 7he Journal, which has been 
especially helpful in advocating a sane celebration of Independence Day; 
going after the city officials for their alleged indifference to this impor- 
tant matter. On May 29th a mass meeting was arranged at one of the 
public schools, and Secretary Wentworth secured as a speaker. 


* * * * * 


Secretary Wentworth appeared as a speaker at the annual banquet of 
the Insurance Institutes of America held June 11th in Boston at the 
Exchange Club. He was the only speaker on his especial subject, the 
other three speakers being ex-Insurance Commissioner Hotchkiss of New 
York, and the present insurance commissioners, Hardison of Massachu- 
setts and Merrill of New Hampshire. 

* * * * * 

The National Association of Credit Men once more demonstrated 
its interest in the problem of the fire waste at its annual convention at 
Boston in June, when Mr. Henry W. Eaton and President Geo. W. Babb 
of the National Board of Fire Underwriters appeared as speakers. As 
usual the report of the Insurance Committee of the Credit Men referred 
principally to fire prevention. After the presentation of the report and 
before ‘the introduction of Mr. Eaton members from all parts of the 
country arose in their places in the convention and testified to the excep- 
tional services rendered by Mr. Charles E. Meek and Secretary Franklin 
H. Wentworth of the N. F. P. A. At the conclusion of the discussion 
an enthusiastic vote of thanks was tendered by the convention to the above 
named gentlemen. 

Mr. Meek was subsequently honored by election to the first vice 
presidency of the Credit Men by acclamation. Mr. Meek, who went to 
the Fourth National Bank, New York, a year ago as assistant cashier, 
has been recently elected vice president of that important financial insti- 
tution. To his activities and influence in bringing to the support of our 
cause the co-operation of the most important commercial organization in 
America, our Association owes an exceptional debt. Mr. Meek’s interest 
does not flag. As a member of our Executive Committee he is fruitful 
in constant helpful suggestions and declares that he stands ready to co- 
operate with our Secretary in any further speaking tours the latter has the 
courage to undertake. 
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Comparative Statistics of Fire Loss. 


American and Foreign. 


The Committee on Statistics, of the National Board of Fire Under- 
writers, recently submitted their annual report on the fire losses for the 
year 1911. An analysis of their report and comparison with a similar 
analysis which we made of their report for 1910 show very clearly that 
this country is still suffering a tremendous annual fire loss; and the fact 
that certain cities may make a favorable showing one year is no criterion 
that they may safely pass through another year with an equally favorable 
record. The per capita loss for the cities of 20,000 population and over in 
the United States was $2.62. This was twenty-three cents greater than in 
1910. A comparison of the figures for the United States shows that more 
than one-third of the total loss of the entire country is borne by one-third of 
the population of the country. It also appears, from a study of the relation 
of fire losses in urban and rural population centres, that losses on property 
under what may be classed as the ketter fire protection have abnormally 
increased, while losses on property having poorer or no protection have 
materially lessened. 

In a group of the twenty-eight cities of the country having a population 
of 200,000 or over, St. Paul stood the highest with a per capita loss of 
$3.87; Kansas City came next with a per capita loss of $3.74; and Cin- 
cinnati was third with a per capita loss of $3.67. In 1910 the latter had 
second place with a per capita loss of $5.24. The average per capita loss 
for this group of twenty-eight cities was $2.42, which was ten cents above 
the average for 1910, and the per capita loss in fifteen of these cities was 
greater than the average. The city in this group having the smallest per 
capita loss was Baltimore, which was ninety-three cents. Providence came 
next with $1.01, and Cleveland had a per capita loss of $1.07. In 1910 
Cleveland stood next to the lowest with a loss per capita of $1.19. The 
ten cities having a population over 200,000, and less than 300,000, had a 
per capita loss of $2.64. 

In a group of eighteen cities having a population of 300,000 or over, 
the average per capita loss was $2.39, which was three cents over that of 
1910. In this group eleven cities have a greater per capita loss than the 
average for the group. In this group Cincinnati had the largest per capita 
loss; St. Louis came next with a per capita loss of $3.31; and Boston was 
third with a per capita loss of $3.26. Baltimore holds minimum place 
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here, with Cleveland next and New Orleans third from the lowest, with a 
per capita loss of $1.18. The seven cities having a population over 300,000, 
and less than 400,000, had a per capita loss of $3.07. 

In a group of eleven cities having a population of 400,000 or over, St. 
Louis had the largest per capita loss; Boston came next; and Chicago was 
third with a loss of $2.59 per capita. Baltimore again made the best 
showing in this group, and Cleveland came next. Philadelphia was third 
from the lowest with a per capita loss of $1.37. The average per capita 
loss for this group is $2.27, which is thirteen cents higher than 1910, Five 
of these cities had a per capita loss greater than the average for the group. 

The smallest per capita loss reported in any city with a population of 
20,000 or over, was in Central Falls, R. I., a city of 24,000, which hada 
per capita loss of eleven cents. Zanesville, Ohio, a city of 29,000, came 
next with a loss of fifteen cents; and Steubenville, Ohio, with a population 
of 23,000, had a per capita loss of eighteen cents. The cities which enjoyed 
the lowest per capita loss in 1910 had a loss of thirty-four cents, $2.28 and 
81 cents respectively this year. 

The following table shows the thirty-four cities which had a per capita 
loss over $5.00, as compared with the cities which had a loss of over $5.00 
in 1910. The large loss in Bangor, Maine, and Houston, Texas, is attrib- 
utable to conflagrations. 


1911. 
Bangor, Mess 206 6.00 <5 ce ones Sat AO Minneapolis, Minn............... $6.74 
HIGUAtOt TOS. oc iecieccce ives SU WitigkGaee Oia o.600 ok cc onces 6.67 
WAT ANNE UREA Soo. becoca cece oii dwewe 21.08 CHIGTIEW Be ko os ok wwe ce pee oodles 6.55 
Little Rack. Athiccicccess coesce RRQ Pmatecdam Na ¥ - soe Sec ck ic se 6.49 
BiG MRT Ue si sax cece Seniesa 15.01 Semele WHOS =< diss 805/20 as aes 6.47 
SIHCDOV MON, WIRE o3.5< oc'osc 2 sees 11.3 WIS RNS oo mo wiki ccc cake 6.47 
PAQUCRR Teen noha cceccedes ye 11.15 Battle Creek, Miech....i.. 25.0220. 6.35 
Port Fluroih. Mich... 55 -cccness 10.73 S. Bethiehein, Pac... esis caces cen 6.25 
Ogden, Ula: .ivs6 ssc ce cece ts 10.36 Wagines Wilke 6 ci cass ewewse ccc 6.06 
De CHARS NED s.cs 660d Sieve e's 10.13 GoIGWORAVEI Ss Ni Wie weet ieee 6.05 
Covmnet) Blaha. Vase o:..< 65 :6.5.4:6 0: 8.88 Seen lane COs coca ctons goanee's 6.01 
Gloucester, Masé.......ccccceces 8.46 Saale WERGG. 5c. css she cs oa bee were 
Leavenworth, Kan............. 8.14 BART RUINS oso ec koe oe ete naes 5.52 
ROG ote vee hte byes « S0i WRRARNG Bs csiciaen ce wes eee venues 5.48 
Malden, Mass......... Nan tae ee eee Birmingham. Ala. .... .s.ccs eens 5.24 
Kalamazoo, Mich... ...2.26.08: 7.52 PRPC NEMOR ios a. 5.0 ST necaes 5.14 
TEER PROB spats cnc baee aasias 7.07 Pcie Wai oie ose cnn odes oes 5.09 
1910. 
VichShGr i BNO. oc nck occ ck $18.60 TRAN SON Oya sin on wave eG aor cas $6.21 
RO UERR URN Oana cassie we shes 14.85 + ASGHAR, MON e562 5/5 c)Sane vecieceles 6.11 
Jamestown, Ive Ys. 0205.2 cosas 12.38 "DOOM VOOR Sas 4 ceed emuweccns 5.93 
Portemouth, Ohio «2... cecvess 10.81 IOCPEEas Vie i'n csc a duveeecacoees 5.92 
Kansas City, Kan... 600.2 .c0.. 8.89 Rockit Ve Seis iraicc oeias 5.87 
SPARE OD. 66.0 x. «ini sas ain ele d 8.88 Be Piet COSRG os 8 cbc aeecs 5.76 
PEWS ORS oo os nas nko coeeee 8.23 CHG INO s a sie'acs oc ed Vee Sacews 5.73 
WORCIEs WBN ose 5 o'e osk Sie tiasicees 7.74 SSEDOV URN WAGs 2:25 ha cieeeis cones 5.58 


WEMTING ¢ PORAG 6.85 Scien: eee cd be 7.39 Danbury, Coma <6 0c< 0 chewdecs 5.46 
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Spokane, Waens. .... 6 .i5 oe.es. T.37 PAtOVSON Ne Peas aceeds Sakae ee es 5.46 
Wilmington, N.C.............+. 6.62 eyncn bury, Vac... 20. ses cee ees 5.37 
PAwsterdam. Ne Vicc.ccs<.. sss.  C6l re ot a ae © rr a 5.24 
*Minnéapolis, Minn............. 6.60 MESGRORE REBB isch io 5cc5 io 55 cb ery weeks 5.15 
DIENT NO os Sis. sce oscar eeues 6.57 PGORECING, ENGsss 5.0 cee paves 5.14 
East Liverpool, Ohio........... 6.56 DEGrigtath RIGS. S555 5 5 Sees 5.11 
Memphis, Tenn...........; ... 6.46 NVREO. DOORS 60 555.6% cawscs eeoeas 5.02 


BUPMRStOn, Vite. 0.06 ccc ctcces “O22 
* These cities in this class in both years, 
The average per capita losses in those states having several cities with 
a population of 20,000, or over, were as follows :— 


1910. 1911. 

UMA RAMONES TRUER PRTG 50 oo ssa, Als ads sla one ph eds wie ES eG Orde wre Bas $2.77 $2.47 
Seopa OORRNAD RMD TIREURIOR fo 55 ass 4 Sle idra ib G-kde eiace ak SODA Cae UP RNR 2.08 2.20 
i TRI PR oS Satu a” Kuen wage eimie ee eer 6 ove eretaletee s 1.95 2.40 
PEPER CUNEO B wc. 5 56S GANS ct sen OSES SERIO Aus oeneie 243 1.74 
PPR E IV ANIA sO OUIES 6 0554502055 5-0 0p 5:5 Sie 6 os 5 4 B00. 9 soo We Oars Weare BAIS Sree 1.54 1.63 
DMN ME UMN REE OH Dies ss piste Sabie «Ale. ore/oe SoG aida ae ate aL aeRO LAs eee 3.41 1.25 
MITT cA ere Se ie Te ae ge ha A gee ietia ge eeis 4.10 10.06 
CRO NG oe Scat ine wark.s Sieg Saline decor Mere DULG EA AOR e ME SUR RS 2.48 1.63 
NNN NN MTEENIE ie. oy os, -8 5 a9, 7a) Viale era toiie bx0 Ni dU 4nkare Beals DR SA AAW ORs 1.49 1.49 
NIN SECURING) 8s eee RT 2 BR ee eee et ce Ua ot ee a eee 2.68 2.48 
NT PREOIEN IR IE EERO 655 Spb ela 5. oid oie ais wis S Oasis aS Wienets eS E-Ree es HOKE 3.66 2.70 
RNIN ONE oS oye Ao seb ure Base Kees a ese ANE Cane Geeks 2.28 3.40 
RAND NE re fob, Seas no 4a th 48S ws wlas Sree WTO ais kr ie ae RO SVe Wh aie eRe 2.10 4.29 
Na MPOINIRUNBUG NEE Oo. 5 c/o 5 5)10.s ves vids 4 once ww Sle onda honee RES wen Phe 2.78 2.06 


* One city less in 1910. 


A comparative classification of cities with a population of 20,000 or 
over, according to the amount of the per capita loss into the following 
fifteen groups, is of interest. 


1910. 1911. 
Per Capita Loss. No, of Cities. 

Re AIR ORER e o n oi aare ls POEs o SOOa be cece WWSA Od 4S DL OOHRS ORS 5 3 
UNE Soe Sage) rs Wert Bere ida aids Wigan ats alaralTh ue. aierecala o Slelbiw SES 18 20 
INR oer 5a eras a thee ora T na Bars seh OR COE Real 22 33 
SN NRINNN RN coy har pcr ig S70 cea Wifes ere Wh Bia Wa oo See LST RS Siw BIW we ee SS 32 30 
RTM ete a 65 ai scare Wie SS o bag ors SOTTO ba pio Sie, HS HEN a Site Ome R 56 53 
I PS. erg et eS Chee ais chen es eiaty ba ee ids, aoe rae eae wee we 36 34 

RED AO ig nse ssa oR ALAS AIO aw bec No eS wane Sele 3 27 

NUN NGS so itn acaatp cla 6 ORAS ME ETO RES URE ob SEM ee eae «Lae 20 

NEI os gh Oat era aK Seo biGeay sis oa biey we ee ee MOTO e a Ste REO 8 24 

IN ite OES uc ac chee ig) vullario 1b CAk'6 Be WB DIRHAM OR LT WOOD ee 3 13 

I Rehan gens RAL Che gw ore kes ec wie Me placebos Bae Ses 18 10 

NINA t Ra ce ag Aan gins cs Nts Wd, Src taip lararre pie RPM 6 ask e ELE OE CY HR OES 14 6 

OSS pCeS Py tere ne cr ot ee 12 14 

III Se oe A crlig cS uC Big olla a ials meng gta areuaielesackea a tele ateibne! Ueiwie we 3 4 

NMR core fe erp glenn tn gl 8 Aaland en's Aa BS aE IH OTRO OW Ie ks 4 10 


Relation of Number of Fire Alarms to Population. 


There were ten cities in which there were more than one fire alarm for 
every one hundred of population, The city having the greatest number of 
fire alarms as compared to population was Concord, N. H., a city of 22,000, 
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in which there was an alarm of fire for every seventy of population. 
Newton, Mass., with a population of 41,000, came next with an alarm for 
every eighty-one people, and Meridian, Mississippi, a city of 25,000, fol- 
lowed closely with one alarm for every eighty-seven of population. In 
1910 Meridian had the greatest number of alarms, one for every eighty-two, 
and Newton followed with one for every ninety-four of population. All the 
other cities which reported had less than one fire for every one hundred of 
population. 

The city having the least number of fires was South Bethlehem, Pa., 
which has a population of 20,000 and a record of one fire for each 1,667 of 
population. Norristown, Pa., a city of 29,000, held this position last year 
and came next this year, with one fire for each 1,205 people. New Bruns- 
wick, N. J., a city having a population of 24,000, reported one alarm for 
every 1,149 of population. Vicksburg, Mississippi, and Shenandoah, Pa., 
each reported one alarm for every thousand people. All the remaining 
cities that reported had a record of more than one fire for every one thousand 
of population. As in 1910, only sixteen cities besides these just mentioned 
had a record of less than one fire for every five hundred of population. All 
the remainder had a record of one fire for less than every five hundred and 
more than one hundred of population. 

A comparison of the number of fire alarms and per capita losses in 
cities which had both high and low per capita losses, or large and small 
number of fire alarms, during the past two years, appears to show that 
there is no comparative relation between the number of fires and per capita 
loss which a city may have. 


A Study of Fires in Foreign Cities. 


England. Eleven out of twelve of the largest cities had a per capita 
loss of less than one dollar. Sheffield, a city of 478,763 people, had the 
minimum per capita loss of fifteen cents, and Bolton, a city of 180,885, had 
a loss of eighteen cents per capita. Birkenhead, with a population of 
131,000, had the maximum loss in this group of ninety-two cents, and occu- 
pied a similar position in 1910 with a per capita loss of ninety-nine cents. 
York, a city of 82,297, had a per capita loss of $2.78. The average per 
capita loss of these cities was fifty-three cents. Only three of these cities 
had a fire for less than each 1,000 of population, and the average was one 
fire for every 1,515 people. In London the fire loss was $3,945,015, or a 
per capita loss of fifty-four cents. There was one alarm for each 1,492 of 
population, The average loss per fire was $896. The average loss per 
fire for all cities was $805. 

Ireland. Belfast, with a population of 385,000, had a per capita loss 
of ninety-three cents, and Dublin, with a population of 309,272, had a loss 
of thirteen cents. The average per capita loss of these cities was fifty-eight 
cents. The average number of fire alarms was one alarm for every 1,961 
of population. The average loss per fire was $1,144. 

Scotland. Aberdeen, with a population of 163,877, had a per capita 
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loss of thirty-seven cents, and Edinburgh, with a population of 320,313, 
had a_loss of sixty-six cents. The average per capita loss of these cities 
was fifty-six cents. The average number of fire alarms was one alarm for 
every 1,786 of population. 

The average loss per fire was $436, 

France. Marseilles, a city of 550,500 people had a per capita loss of 
$1.27. Paris, with a population of 2,846,986, had a loss of sixty cents; 
and Roubaix, with 121,017 people, had a per capita loss of $3.64. The 
average per Capita loss of these cities was eighty-one cents. The average 
number of fire alarms was one for every 700 of population. In Paris there 
was one alarm for every 658 of population. The ayerage loss per fire 
among these cities was $570. In Paris the average loss per fire was $396. 

Germany. Among eight of the largest cities,—but not including 
Berlin, Dresden, Frankfurt on the Main, and Flensburg,—Stuttgart, with 
a population of 293,345, had the minimum per capita loss of eight cents. 
The highest per capita loss occurred in Frankfurt, a city of 68,800, and 
the loss was fifty-seven cents. The average per capita loss of these cities 
was twenty-one cents. The greatest number of fire alarms occurred in 
Bremen, a city of 247,437, where an alarm occurred for every 440 of popu- 
lation. The least number occurred in Kaiserslauten, a city of 54,662, 
where there was one alarm for each 1,754 of population. The average for 
all the cities reporting was one alarm for every 676 of population. 

Berlin had a fire for each 709 of population. The fire loss was not 
reported. 

Italy. Among the six largest cities, Milan, with a population of 
619,256, had the maximum per capita loss of forty-six cents, and Ravenna, 
a city of 70,000, had the minimum per capita loss of seven cents. The 
average per capita loss of the cities reporting was thirty-one cents. The 
average loss per fire was $291. Brescia had a fire alarm for each 395 of 
population and Ravenna had an alarm for every 3,448 people. The average 
for all cities was one fire for each 935 of population. 

Russia. Moscow, a city of 1,575,583, had a per capita loss of $1.46; 
St. Petersburg, with a population of 1,907,708, had a loss of ninety-three 
cents. The average per capita loss of these cities was $1.17. The average 
loss per fire was $1,852. In Moscow there was one fire alarm for each 
1,428 of population and in St. Petersburg there was one fire for every 1,772 
of population. The average was one fire-for every 1,587 of population. 

In Vienna, Austria, a city of 2,031,498, the per capita loss was eight 
cents. The average loss per fire was $84. There was one fire alarm for 
every 1,010 of population. 

In Vancouver, Canada, a city of 125,000, the per capita loss was $2.61. 
The average loss per fire was $1,755, and there was one fire alarm for every 
671 of population. 

General. The average per capita loss for these foreign countries, as 
enumerated, was sixty cents. The average fire loss was $654. The average 
number of fire alarms was one for every 1,099 of population. 
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Conflagrations Involving Losses of $500,000 and Over Occurring 


January 


February 


March 


April 


May 


June 


July 


August 


November 


December £ 


in 


I931. 


(From Records of the Journal of Commerce.) 





$..>-Elttle Rocks Ath. +500: Hollenbert Musical Co. Bldg. and 
GRAM ob sss ncdadvusineseacee ee 
5...,Minneapolis, Minn..... Minn. General Elec. Co. plant... 720,000 
5... Jefferson City, Mo... «« ... State Ouse. . occu tc cses cvcncess 1,000,000 
7....Point Richmond, Cal...Standard Oil Co., Sulphuric Acid 
plant and others............. 500,000 
17... Chicago, Bl... os cee sce. Calumet Grain Elevator......... 500,000 
22....Donaldsonville, La..... Business section ...... 2.00. eee. 750,000 
23.... White Plains, N. Y.....Admiral Dot Hotel, Wm. Arm- 
buster Harlem Hotel, Braendes 
Bldg., and others............. 500,000 
28....Kokomo, Ind.........+:. Haynes Automobile Co. plant.... 750,000 
5....Minneapolis, Minn.....Syndicate Block ..............-- 1,178,000 
19... @Btenge, Bikes. aces - Storage Whse. (Monarch Refrig- 
erating: Plant) . <0 6c0-. esaves 1,100,000 
20... Benton, Pas: <6... 5.6. (Bloomsburg) Rohr McHenry Dis- 
tilling Company .............:-. 1,000,000 
24....Fayette, Ala. «20. 06s. County Court House, Fayette Co. 
Bank, Turner Hoteland stores 500,000 
24... Bros; Las.sce 66 cece es. e Lber pleMt 5.3 occ cc cennccen« 500,000 
Bs wad mibany, Ni Yew wc cveks State Capitol Bidg.............. 5,500,000 
3....Richmond, Wis. .......(Apple River Falls) St. Croix Elec. 
Power Co. plant,near Somerset 500,000 
18....Jacksonville, Fla. ...... Doeher Gardner Co. Lumber Plant 
‘ GNG COPS. Ss ce cicee a ewet ee ds 500,000 
30. ... Bangor, Me ........... Contise@reenl. «<a ce vases cee ys 3,500,000 
27.... Coney Island, N. Y..... Amusement Parks ...%.. 000 cccees 2,225,000 
28... . Dubuque, Ta. 260.565. Standard Lumber Co. Yards..... 500,000 
15....St. Louis, Mo..........Huttig Sash and Door Co. Works 
I OUNGEE 5s ocs su s<ccanecnts 700,000 
23....W. Hammond, IIll...... Cattle Feed Factory (Chapin & 
Os cckavercanaseegaven decade 500,000 
26: >>> Medford, Okla: ...:...:. Bisaieas section: cin coc cc ccs wees 500,000 
9....Chicago, Ill. .......... Arthur W. Dixon Transfer Co., 
stables and stock yards....... 500,000 
Be. ... Waters, MICH. ...0046:552 6 Henry Stephens & Co., Lumber 
Plant and Timber land....... 1,125,000 
19... Beaoklyn, N. Yo. e500 Cowperthwait Co. and others.... 560,000 
23... Clayton, No ¥. oe eecc os Frontenac Hotel........... 500,000 
28....Elmhurst, Wis......... Sawmill and general............ 700,000 
16. ...Qgden, Utah i000 <:. Beccles dele sits rmuse sn wecn cs 750,000 
22....Shenandoah, Pa........ West Shenandoah Coal Colliery, 700,000 
22....Brooklyn, N. Y...-.«« Print and Bk. Plant and others, 
F. E. & M. Vernon & Hartford 
Brase lee COs. cities ce ctawicd, 500,000 
31....Washington,Ohio...... Court House (several Business 
PGUSe8. IG sock’ eeasew case $1,250,000 
$31,008,000 


NotE.—Some of these losses are higher than the total losses reported by the 


Chief of Fire Department for the year. 
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Progress in the Adoption of the National 
Standard Hose Couplings and Hydrant 
Fittings for Public Fire Service. 


By F, M. Griswold (Member N. F. P. A.). 


Extract from an address before the American Waterworks Association June, 1912, showing the 
historical approach to this important work in which Mr. Griswold has for many years represented 
the National Fire Protection Association with untiring and unselfish devotion. 

It is remarkable in this age of advancement that so important and 
universally necessary a public utility as that of fire-hose couplings should 
have been permitted for so many years to escape the influence of the spirit 
of progress, and remain a matter subject to the caprice or ignorance of 
those responsible for the installation of such important adjuncts to public 
fire protection. 

In the following remarks in relation to the National Standard hose 
couplings, I crave your indulgence in offering to you a brief outline of 
past endeavors to secure the standardization of this very important public 
utility. It appears to be established as a fact that the first concerted 
attempt to secure the adoption of a standard hose coupling dates from the 
organization meeting of the National Convention of Fire Engineers, held 
in the city of Baltimore, Md., October, 1873, when, with the lesson of 
the great Chicago fire of 1871, added to that of the conflagration in 
Boston, November, 1872, before them, this assemblage of fire chiefs from 
all sections of the country, gave expression to their desire to have a 
standard hose coupling which would serve for general use, in a resolu- 
tion offered by Chief Hill, of the Cleveland, Ohio, department, to the 
following effect :— 

‘“Whereas experience has shown that the fire departments of the country should 
be provided with a universal or standard coupling for hose and fire hydrants, so 
that when a city or town calls for aid, in case of large fires or conflagrations, from 
another city or town, each department can act in unison with the other. 
Therefore, be it resolved that a committee be appointed by this convention to 
take under consideration, and report back to this convention the practicability of 


adopting a standard coupling of some kind to be used by all fire departments 
throughout the United States.”’ 


In forwarding this resolution its proposer expressed the desire to 
have adopted a standard of such character ‘‘that.a line ot hose might be 
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laid from coast to coast, with couplings which would permit any town 
on the line to tap in.’’ While the printed record of this convention does 
not give exact details of the dimensions of the standard then adopted, 
contemporary documents appear to establish it as being of 2} inches inside 
diameter, 3 1-16 inches outside diameter over thread of male end, with 
73 threads to the inch. Accepting this standard as being official, some 
of the chiefs who were in attendance at that convention, upon returning 
to their home towns, changed their couplings to conform and have since 
maintained that standard in operation. 

Outside of the instances noted, the matter of standardization appears 
to have failed of immediate accomplishment, owing to the fact that no 
concerted and continued action was undertaken by that body to keep the 
proposition alive, seemingly being content to let the resolutions appear 
in the printed proceedings of the convention as closing the incident. 

Notwithstanding the unsatisfactory results from this first effort, the 
necessity for securing harmony in the dimensions of this most important 
adjunct to fire-fighting facilities was sufficiently strong to again bring 
the matter before the firemen’s organization at their convention in 1875, 
when there was adopted as its standard a coupling showing 23 inches 
inside diameter, by 34 inches outside diameter, ‘‘exclusive of the thread, ”’ 
and of 33 inches outside diameter inclusive of the thread, the latter to 
be 8 tothe inch. In the 1876 convention this standard was reaffirmed, 
but as in the case of the first effort (1873), printing the resolutions in the 
convention proceedings appears to have again marked the limit of active 
effort by this organization until its convention of 1878, when a special 
committee reported that the 1875 specifications were found to be ‘‘im- 
practicable in use,’’ and here again the matter rested, no new specifica- 
tions being presented to the convention. 

In 1879 the firemen again took up the subject and this time submitted 
as their standard a coupling showing 24 inches inside and 3 7-32 inches 
outside diameter, with six V-shaped threads to the inch, which was duly 
adopted, but the matter lay dormant until the convention of 1883, when 
the 1879 specification was endorsed, and resolutions passed to secure co- 
operation through state legislation. While some sporadic effort seems to 
have been made toward this end, nothing was accomplished which held 
promise of success, and the matter appears to have been dropped entirely. 

During the seven years between 1883 and 1890 there is no record of 
action being taken on the matter of standardization, but in the latter year 
the firemen’s convention appointed a committee to investigate prevailing 
conditions throughout the country in relation to hose couplings in order 
to report a standard for adoption in 1891, and to this end Mr. C. A. 
Landy, a fire hose salesman, was appointed chairman of the committee, 
and at the convention held at Springfield, Mass., in 1891, presented a 
very complete and comprehensive report, covering the details of coupling 
dimensions in use in some 1,339 towns and cities of the country, where 
23-inch fire hose was in service, showing outside dimensions over male 
ends ranging from 3 to 3$ inches, and including 7, 74 and 8 threads to 
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the inch, and, having demonstrated by the use of a model coupling of 
3 1-16 inches outside diameter, with 74 threads to the inch, that about 
70% of the couplings listed in his report might serviceably be converted 
to use with a coupling of these dimensions, through the simple process 
of decreasing the diameter of the male thread, or of increasing that of the 
female swivel, urged the adoption of a standard conforming to these 
dimensions as an intermediary which would permit standardization at the 
least expense of time or money. 

The demonstrated feasibility of adapting these non-conforming 
couplings to practically serve with the proposed standard carried convic- 
tion to the members of the convention, and a standard for 24-inch hose 
was adopted under specifications showing 3 1-16-inch outside diameter 
over male end, with 74 threads to the inch, but in nominating the number 
of threads for the larger sizes of couplings, the committee then having 
the matter in charge increased them in ratio proportional to the expan- 
sion in diameters, thus presenting a mechanical anomaly not to be tolerated 
in practice; and, doubtless, ‘‘with a sense of duty well performed,’’ a 
resolution to print these specifications in the proceedings served to again 
**close the incident. ’’ 

For thirteen years after the adoption of a standard in 1891 (which 
action was simply an endorsement of the specifications of 1873), the hose 
coupling proposition appears to have reposed in undisturbed quietude. 

Confronted with this record of thirty-one years of failure to secure 

the adoption and use of a practical standard hose coupling, it became 
evident that if success was to be the reward of further effort in this work, 
it could only be won by co-operation between the leading organizations 
or other interests controlling the production of, or being responsible for 
the purchase, installation and up-keep of these highly important public 
- fire-fighting facilities. With a-hope of being able to arouse general 
interest in this method of procedure, the National Fire Protection Asso- 
ciation selected your relator as its delegate to the convention of the Inter- 
national Association of Fire Engineers which was held at Chattanooga, in 
September, 1904, instructing him to propose joint action by these two 
organizations in a renewal of the effort to devise an acceptable and prac- 
tical ‘‘ National Standard Hose Coupling.”’ 

This proffer of co-operation being accepted, each of these Associa- 
tions designated a special committee to give the matter consideration ; 
The International Association of Fire Engineers selecting J. R. Canter- 
bury, then chief of the fire department of Minneapolis, Minn., as chair- 
man of its committee, while it fell to the lot of your relator to be honored 
with a like position in behalf of the National Fire Protection Association. 

Being thus commissioned, the committee of the National Fire Pro- 
tection Association began its allotted task with a full knowledge of the 
too frequently demonstrated fact that the average public fire department 
is not so fully equipped as to enable it to successfully cope with a fire of 
conflagration proportions without having to call for and secure assistance 
from outside sources; and that in such cases, almost without an exception, 
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experience had proven that when willing response had been made and the 
foreign apparatus had arrived upon the ground, it was discovered that 
those who came to help were unable to do so effectively, simply because, 
in some minor, but vital particular, the apparatus of the helper would 
not interchange with that in use by those who so earnestly sought and 
needed help. 

Investigation of these untoward conditions developed the fact that the 
difficulties experienced in such cases arose mainly from the existence of 
a fractional part of an inch of difference in the dimensions of the hose 
couplings or hydrant outlets, or because differences in the shape or 
number of threads on same were sufficient to prevent the proper inter- 
change of such utilities. 

It became a question whether to advise the adoption of a hose coup- 
ling, the specifications of which would show the extreme of mechanical 
strength without reference to the preponderance of designs of a less the- 
oretical value then in general use; or to seek for the introduction of a 
coupling the characteristics of which would most closely accord with the 
majority class, and at the same time prove to be an intermediary of such 
capacity as to accommodate itself to interchange with a large proportion 
of couplings not exactly conforming to its dimensions. 

Accepting the latter method of procedure as promising the widest 
measure of success, the committee of the National Fire Protection Asso- 
ciation undertook a special investigation of existing conditions, using the 
Landy report of 1891 as a basis, and after securing much additional data 
in that line, became convinced of the practical value of the specifications 
named in that excellent report, and suggested as a standard coupling for 
23-inch hose one showing a diameter of 3 1-16 inches over male end 
thread, with 74 threads to the inch, by the use of which it was practically 
demonstrated that couplings ranging in outside diameter from 3 1-32 
inches to 3 5-64 inches, with either 7, 75 or 8 threads to the inch, could 
be so modified as to serviceably couple up with this suggested standard, 
and thus render over 70% of the majority couplings known to be in use 
conformable to the proposed ‘‘standard’’ at small expense as to time, 
money or labor. 

In elucidation of the essential features of this proposed ‘‘standard’’ 
it was deemed wise to formulate specifications covering 24, 3, 35 and 
43-inch hose couplings, the inside diameters of which were to be in con- 
formity with the sizes named. The details in relation to the 25-inch size 
may be briefly stated to be of 60 degree V-shaped pattern with an outside 
diameter over male end of 3 1-16 inches, and a pitch of 7} threads to the 
inch; the more specific details relating to all of the standard sizes being 
shown in the printed pamphlet obtainable of the National Fire Protection 
Association. 

Having come to this decision, the committee, bearing in mind the 
failure of past effort because of the lack of co-operation between inter- 
ests vitally concerned, sought the co-operation of organizations having 
supervision over the installation of these public utilities, and to that end 
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took the matter up with the Insurance Committee of the American Water- 
works Association at a conference held at New York in April, 1905, at 
which there was also present a number of the Associate members of your 
Association specially invited to give consideration to the subject from 
the manufacturers’ viewpoint. 

At this conference the details of specifications as above presented 
were very critically considered and accepted without change, as being 
of such practical utility as to warrant general adoption, and on the recom- 
mendation of this joint committee the ‘‘National Standard Hose Coup- 
ling’’ was adopted by your Association at its convention held at West 
Baden, Ind., in May, 1905, at which time Chief Canterbury, chairman 
of the Hose Coupling Committee of the International Association of Fire 
Engineers, was present by invitation, and as your records will show gave 
his verbal approval tu the adoption of the specifications as submitted. 

Appreciating this action of your influential Association, the committee 
of which I have the honor to be chairman was inspired to renewed effort in 
‘spreading the gospel of standardization,’’ and pushed its endeavor to 
secure further official acceptance and approval of the standard specifica- 
tions, and to that end presented the proposition to the International Associa- 
tion of Fire Engineers at its convention, held at Duluth, August, 1905, 
when, and notwithstanding the fact that Chief Canterbury, chairman of the 
Hose Coupling Committee of that Association, presented a report advo- 
cating the adoption of a coupling having six threads to the inch, the 
convention voted almost unanimously in approval of the ‘‘National 
Standard’’ specifications, thus supporting the action taken by your Asso- 
ciation. 

Following this action at Duluth, the committee secured other ap- 
provals of the standard, either by direct appeal as a body, or through the 
efforts of those taking an interest in the subject, from the following im- 
portant organizations and associations :— 











National Board of Fire Underwriters. 
New England Waterworks Association. i 
Pennsylvania Waterworks Association. 
National Firemen’s Association. 

North Carolina State Firemen’s Association. : 
Virginia State Firemen’s Association. x 
Minnesota State Firemen’s Association. 
American Public Works Association. 

League of American Municipalities. 
American Society of Municipal Improvements. 
National Fire Protection Association. 








Having thus briefly outlined the record of the past history of futile 
endeavor in this worthy cause, extending from 1873 to 1904, let me tell 


you what progress has been achieved in forwarding the adoption of the 
National Standard Hose Coupling during the eight years which have 
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elapsed since the endorsement of this Standard by your Association in 
1905. 

When this proposition was first presented for your consideration the 
committee which I represent held data relating to couplings dimensions 
in only about 1.600 separate localities in this country; since that time it 
has created a card index record covering data in some 3,133 towns and 
cities in the United States and the Dominion of Canada. This work has 
been accomplished at considerable cost in money as well as in the expen- 
diture of time and patience. 

This record is believed to be as nearly accurate as can be expected 
in a work of this character and magnitude; the data which it contains 
having been very carefully compiled from ten separate sources of inform- 
ation, including signed statements from fire chiefs and waterwork mana- 
gers, transcripts from the official records of many manufacturers of 
hydrants, hose or other fire department apparatus, supplemented by reports 
made by the engineers employed by various inspection organizations. 

Analysis of the data shown in this record, based upon actual results 


aes 


say 


e accomplished in the conversion of non-standard couplings to safely inter- 
B change with the established standard, demonstrated that approximately 
é 80% of the couplings listed are either of Standard dimensions or may 
( readily be so modified as to conform to same, without necessity for 
Bs replacement, while the cost of conversion or replacement has been 
% demonstrated to be so small as to be almost negligible in the accomplish- 
é ment of this very essential change from chaos to uniformity in public 
. fire-fighting utilities. 

2 In further evidence of progress in this work, the record shows 73 
it cities or towns in which the National Standard has been put into service 
§ as a result of this ‘‘Appeal to reason’’; seven of these installations in- 
5 cluding the complete substitution of National Standard hose couplings 
iM and hydrant nipples in place of previously prevailing non-standard 


devices. 

Notable among these is the city of St. Louis, Mo., the pioneer in 
the active promotion of standardization, in which city over eleven thou- 
sand (11,000) hydrant outlets and the couplings on many thousands of 
feet of fire hose were changed from a so-called ‘‘bastard’’ 6 thread to 
the Standard; all of the work being done by city employees, at an average 
net cost of one dollar per hose coupling, and of $2.82 per hydrant outlet, 
the latter being principally of 44-inch steamer suction type, each of which 
was laboriously chipped-out by use of a cold chisel. 

Closely following this action by St. Louis, the city of East St. Louis, 
which lies on the opposite shore of the river, in Illinois, brought its 
equipment into conformity with that of the larger city upon which it 
must call for aid in time of threatening disaster. 

During the winter of 1910-11 the city of Springfield, Mass., dis- 
carded the ‘Universal clutch’’ coupling and substituted for it the National 
Standard, changing over 1,350 hydrants, some of which had four outlets, 
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at the rate of from 50 to 100 outlet replacements per day, at an average 
net cost of one dollar per outlet, giving credit for the old metal, sold at 
94 cents per pound, and excluding cost of labor performed by the regular 
force of waterworks employees. Couplings on 22,000 feet of hose were 
changed by department employees at a like net cost of one dollar each. 

It is interesting to note that this work at Springfield was carried 
out in the winter season, and that it was accomplished without accident 
by the use of surprisingly simple and expeditious methods, in that where 
hydrant nipples were leaded in, the use of a six pound sledge proved an 
efficient means for their removal, while in the case of screwed-in nipples, 
an expanding wrench, entered from the outboard end of the nipples 
engaged the operating lugs and permitted the easy removal of the device, 
while the 43-inch leaded-in suction nipples were melted out by the use of 
a plumber’s gasolene blow torch, at the rate of five minutes per operation. 
This practical and unique demonstration of ‘‘how to do it’’ is com- 
mended to your serious consideration. 

Following this action at Springfield, the contiguous cities of Chico- 
pee, Holyoke and West Springfield, each brought its equipment into 
conformity with the Standard, at an expense probably no greater than 
was that of the change in Springfield 

In the cases of the 66 towns and cities which are known to have 
adapted non-standard couplings to interchange with the Standard, the 
work has been accomplished entirely by the regular force of public 
employees, and outside of the time used, the expense has been nominal, 
at most involving the cost of an adjustable tap and die, conforming to the 
pitch of the non-standard thread, by the use of which these couplings were 
so modified as to become readily interchangeable with the Standard. 

It will perhaps prove of interest to you to have cited some of the 
prominent cities and towns which have thus brought their equipment into 
harmony with the National Standard. Atlanta, Ga., used both 7 and 74 
thread couplings for years without serious trouble from these differences, 
but now uses the Standard only. Watertown, N. Y., in making the 
change to Standard discovered that they had three different kinds of 
hydrant outlets, varying both in number of threads and in their outside 
dimensions, all of which have been made to conform to the Standard 
without other cost ‘‘than the castings of a die,’’ as stated by the chief of 
the fire department. 

In addition to the above, the change to Standard by modification of 
couplings in the following cities has been accomplished at so low a cost 
and with so little trouble, that those responsible for this evidence of pro- 
gressive action have not considered it necessary to prominently exploit 
their good work:— 

Eufaula and Huntsville, Ala.; Enfield, New Britain and Norwich, 
Conn.; Moline, East Moline and Rock Island, Ill.; Elkhart and Ham- 
mond, Ind. ; Davenport, lowa; Brockton and Newburyport, Mass. ; Battle 
Creek, Grand Rapids, Jackson, Lansing and Monroe, Mich.; Greenville 
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and Jackson, Miss.; Carthage and Neosha, Mo.; New Brunswick and 
Trenton, N. J.; Binghamton, N. Y.; Columbus, Mansfield and Wil- 
mington, Ohio; Columbia, S. C.; Jackson and Nashville, Tenn. ; 
Brownsville, Port Arthur and Tyler, Texas; Bellows Falls, Vt.; Everett, 
Port Townsend, Seattle and Tacoma, Wash.; Cudahy, Manitowoc, and 
Milwaukee, Wis. 

This list could be materially enlarged by naming some thirty 
other towns of less prominence which are known to have brought 
their equipment into conformity with the Standard, while from infor- 
mation not yet verified, it is believed that a number of other localities 
have taken like action. In addition to the above noted instances of 
adaptation, the record shows the installation of the Standard in 122 
localities not so listed at the date of the last issue of the Record in 1911, 
and as in evidence of the widespread interest aroused in this important 
matter of standardization, it may be stated that one prominent concern 
manufacturing fire hydrants, reports having filled orders for hydrants 
under ‘‘ National Standard’’ specifications for some 46 separate towns and 
cities, included in which number may be named Montreal, Port Hope, 
St. Anne and St. Joseph in the Dominion of Canada, and the town of 
Abonito, in Porto Rico. 

These facts show how cheaply and easily complete standardization 
may be secured. No competent mechanic can offer a valid objection to 
the Standard as specified, and it is not presented to your attention as a 
new or novel revelation in mechanic art; it is not patented, nor is it 
patentable. ; 

Manufacturers of hydrant and other fire department apparatus, will 
hail the day when any order for such adjuncts can be safely executed by 
compliance with specifications demanding conformity to the ‘‘ National 
Standard.”’ 








HOW TO DETECT OBSTRUCTIONS IN MAINS, 


How to Detect Obstructions in Mains which 
Supply Fire Protection Systems. 


Frederick C. Moore (Member N. F. P. A.) 


su 


to give the efficient protection which might reasonably have been expected 
of it, because the water supply proves to have some obstruction in it 
‘which makes it impossible to supply the amount of water needed at a good 
working pressure. It is hoped that the method here described will be 
practiced by property owners at regular and frequent intervals, as well as 
by inspectors at their necessarily less frequent opportunities. The use 
of it by the property owner will give it the highest practical value, but 
we trust it will be adopted by all organizations that make inspections, as 
it has been already by those to which it has been presented. 

The method is to draw water from the fire system under test under 
the same conditions each time and to set down side by side the pressure 
before the water is drawn and the pressure during the flow, with the date, 
and also to set down in like manner successively under the first record all 
subsequent observations, so that they may be compared and any gradual 
or sudden departure from the ordinary conditions be thus detected and the 
remedy applied. At the very top of the column should be set down the 
pressures obtained at some time in warm weather when freezing could 
not exert any influence and other conditions were known to be satisfactory, 
as a standard for reference. The test depends upon the fact that flow in 
pipes causes friction which results in a decrease of pressure. 

The principle can be applied to any pipe system, but it is particu- 
larly to sprinkler systems that this test is most easily adapted and it is 
there of the greatest value because it can ordinarily be used on them win- 
ter or summer, and it is of the greatest importance that their water supplies 
be continuously maintained without fail. 

Every sprinklet riser is provided with a drain pipe, usually 15 or 
2 inches, and every modern system with a gauge near that point. When 
a gauge is lacking it can easily be applied. 

To test, first open the drain valve and let the water run a little while 
in order to relieve any excess pressure in the system, then close it and 
take the gauge reading after the gauge pressure becomes steady. Next, 


Every little while there is a failure of some well-arranged fire system 
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open the drain valve as far as it will go and watch the gauge pressure 
until it ceases to fall any further and remains steady. Then, and not till 
then, record the flowing pressure. Finally close the drain valve and put 
everything in order. 

Make every subsequent test under exactly the same conditions and if 
the initial pressure is the same as the standard test, the decrease under 
flow should be the same, otherwise something is wrong and investigation 
is necessary. 

Test every riser, not merely one or two. An example of a record is 
given below, arranged to show some of the lessons it could teach. It is 
assumed that the gauges are correct. 


JOHN SMITH & CO. 40 BLANK STREET, 


BLANKVILLE, N. Y. 


Date Matin Mill Warehouse Picker House Remarks 
Static Flow Static Flow Static Flow 
85 70 85 75 90 78 Standard Pressure 
1-1-12 85 71 84 73 88 17 
1-15-12 85 18 85 75 89 77 Main mill supply partly 
frozen. Thawed. 
1-29-12 84 20 85 23 90 25 Gate from street closed for 


repairs last week. Only 
opened one turn. 


2-12-12* 85 70 84 71 89 76 

7-15-12* 84 69 84 65 88 wt) 

11-18-12* 84 70 85 61 89 76 

4-10-13* 84 em 84 57 90 77 

8-12-13* 85 70 84 50 89 76 

12+4-15* S84 68 85 46 90 77 Warehouse supply filling 

with sediment. 
5-6-14* 60 40 60 39 65 46 Leak in yard main. 
* Assume readings were made regularly, but to save space only occasional ones are entered here, 


With such a systematic and comparative record it would be difficult 
for any important interruption to the water supply to remain long unde- 
tected. The value of it will be evident from a study of the tabulated 
records above. 

Generally speaking, the property owner has not been making any 
tests. Inspectors in the employ of bureaus have made drip tests, but they 
have not made them on every riser at every inspection nor have the read- 
ings been tabulated and compared, so far as the writer has knowledge from 
long experience with different organizations. ° 

Where there is more than one water supply to a fire system the test 
will only give indications of the average conditions, but this is ordinarily 
of great value. To determine the condition of each supply, each one 
must be tested with the others shut off, but this must be done with great 
care because of the danger of leaving a valve closed, and for this reason 
the property owner is advised not to undertake it. 

In calling attention to this method of testing it is necessary to urge 
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caution in its use, to open the drip slowly so as to be sure the full force 
of the stream at high pressures will not damage anything and that when 
it is connected into a sewer drain this has capacity enough to carry the 
water off without overflowing through some sink or other inlet to wet the 
building or valuable contents. Sprinkler drains are often arranged to dis- 
charge outdoors where the heavy flow would cause inconvenience or harm if 
some special arrangements were not first made. It must be plainly under- 
stood that this test is quite different from discharging the water simply to 
drain the system, with the supply valves shut. 

The test should not be made when it is likely to draw water out of 
pressure tanks, and it will be necessary to immediately refill a gravity 
tank when the test draws water from it. 

The general use of this method by property owners and inspection 
bureaus will materially increase the safety of properties having private 
fire protection, particularly those equipped with automatic sprinklers. 

The practical value of this test work is being well demonstrated al- 
ready by one of the bureaus which undertook this work, and it is making 
valuable discoveries, some of which are referred to here as illustrations. 


1803.—Two-inch drip on four-inch supply lowers pressure from 115 lbs. to 
45 lbs. 

Two-inch drip on four-inch supply lowers pressure from 45 Ibs. to 17 lbs. 

513.—Two-inch drip on four-inch supply lowers pressure from 110 lbs. to 
50 Ibs. 

Two-inch drip on four-inch supply lowers pressure from 40 lbs to 5 lbs. 

811.—The pressure in a four-inch supply main was reduced from 110 lbs. to 
2 lbs. due to corrosion of old mains. Supply practically useless. 

3947.—Two-inch drip on six-inch supply quickly dropped the pressure from 
48 lbs. down to 17 lbs. On keeping drip open for ten minutes it drew the pressure 
down to zero. On closing the drip the pressure slowly rose to 48 lbs. again. The 
six-inch pipe to the factory had been connected from a twenty-inch street main by 
the use of a tapping machine, which drills a hole in the large main without re- 
quiring the water to be shut off. The cutting tool has a central drill about an inch 
in diameter which engages the pipe first and steadies the tool before the full size 
drill begins to cut. It was found that the work of tapping had never been com- 
pleted and that practically only a one-inch hole had been made in the large main, 
so that the six-inch factory fire supply to sprinklers had been fed only through a 
one-inch opening. This condition existed from the time the sprinklers were in- 
stalled nearly a year before and made the system useless for any important fire, as 
this was the only supply it possessed. 


Besides the condition of the water supplies, the tests are developing 
defects in auxiliary apparatus. We are encouraged to believe that the 
general adoption of this method will materially aid in the prevention of 
the constantly recurring large, and even total, losses in properties 
equipped wih automatic sprinklers. 
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FIRE LINE METERS, 





Fire Line Meters: A Comparison of Efficiency. 


(Being a paper by GEorGE Houston presented at the 31st annual 
meeting of the American Waterworks Association and the discus- 
ston thereon by members of the American Waterworks Association 
and the National Fire Protection Association.) 


The purpose of this paper is not to set forth any conclusions of the 
writer as to the relative merits or efficiency of the different kinds of what 
are known or frequently alluded to as fire line meters, but for the purpose 
of bringing out a general discussion of the question at this time, so that 
any municipality or water company contemplating the placing of meters on 
fire lines may be benefited thereby. 

As most of the members of the Association are probably aware, there 
seem to be but two makes of meters that the underwriters will consent to 
have placed on what are known as sprinkler lines, without in some way 
making the insured party feel that his rate of insurance will be greatly 
increased, or the payment of insurance, in case of a fire, refused entirely, 
although they may have accepted his premiums as regularly as they came due 
and were tendered; and as one of these meters, with its registering device, 
requires so much room, and expense to properly install, it is unnecessary 
to consider it for this class of service, so we have but one meter left. 

This condition, above referred to, with reference to insurance, which 
seems to prevail in most of our cities, would appear to be entirely unjus- 
tified unless the insurance companies can show conclusively that this 
meter is the only one on the market that does not in any way impair the 
efficiency of a sprinkler service, or that it impairs it the least of any. 

The reason they give for objecting to other types of fire line meters 
is that they are ‘‘trash catchers’’ and are liable to become obstructed to 
such an extent that the flow of water through them will be entirely 
stopped, thereby entirely destroying the efficiency of the system on which 
they might be placed; on the other hand they claim that this one meter 
has no ‘‘trash catcher’’ in its mechanism, and that in case of a fire where 
more sprinkler heads break off than can be supplied through the by-pass 
meter, the swing valve opens in the main line, and provides for an un- 
restricted flow of water (and also trash) equal to the full capacity of the 
pipe on which it is located, and so insures an ample supply of water to 
all parts of the system. 

Now, agreeing for the present that their contention as to the flow of 
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water (and trash) through this meter is well founded, and that both would 
pass through it unrestricted, in case of a fire, let us, with our minds per- 
fectly unbiased and open to conviction, after we have briefly considered 
the general method or plan of a sprinkler system, go back to the trash 
that this meter of all meters permitted to pass through its open way un- 
restricted, after a fire had broken out, and see if plenty of water is getting 
to the fire. 

A sprinkler system, to be brief, consists of a main pipe or riser, 
going up through the building, from which, at the ceiling of each story 
of the building, arms or branches lead off along the ceiling, and from 
these arms other branches or arms of much smaller pipe lead off, at right 
angles to the main arm, every few feet, so that, in most cases the last ex- 
tension is not more than one-half or three-quarters of an inch in diameter. 

In most of the factories of our. city (and we have some very extensive 
ones) the main arms leading off from the risers range from 2 to 3 inches 
in diameter, and through these arms must come all the water for the 
sprinklers, in case of a fire. 

Now, going back to the ‘‘trash’’ which we left for a time, after we 
find that it has passed through the meter all right we follow its course, 
and as it travels very rapidly we soon see it reach the sprinkler arm, 
through which the water is rushing to the fire; and what is the result? 
Oh! nothing, only the complete plugging up of the pipe, entirely shut- 
ting off the flow of water through the arm, thereby enabling the fire to 
gain such headway that it could not be extinguished, and a total destruc- 
tion of the plant. 

The underwriters, and the manufacturers of this particular meter, 
will probably say that the foregoing is merely idle imagination, and 
suggestive of something that in all probability never would cccur. To 
this anticipated reply we answer: it is not idle imagination, but, on the 
contrary, is just what is said to have happened in the case of a large fac- 
tory building in our city; with the exception that the whole building did 
not burn, as part of it was saved by the fire department, and a further ex- 
ception that there was no meter on the line; which last exception, accord- 
ing to the insurance people’s contention, would make conditions as nearly 
perfect as they could ask for; nevertheless the loss, as the writer has been 
informed, was over $90,000. 

Now, for the purpose of comparison, let us again consider this same 
plant equipped as before, except that it has an 8-inch current meter on in 
place of the one first considered, and see what effect the ‘‘trash’’ that 
went through the first meter and plugged the sprinkler arm, shutting off 
the flow of water, thereby giving the fire full sway, resulting in the de- 
struction of the building, would have had on the fire. 

To do this it is only necessary to consider the area of the propellers 
in any of the discredited current meters, which is about 50 square inches, 
and compare this with the area ot the trash that plugged up the sprinkler 
arm in the former case, which, in a desire to be fair, we will say was a 
3-inch pipe, having an area of a trifle over 7 square inches. 

















FIRE LINE METERS. 35 


Deducting the area of the trash that passed through the favored meter 
and caused the loss of the building from the area of the propeller in the 
other class of meters (which would be fair, as it is granted that these 
meters would catch the trash and hold it), we would still have left, unob- 
structed, 43 square inches of the propeller area in these discredited 
meters, less the area of the shaft and other parts of the’ propeller, for 
which we will deduct another 7 square inches, still leaving 36 square 
inches of open way for water to pass through, unobstructed, to feed the 
3-inch sprinkler arm that was entirely closed in the other case by reason 
of not having a ‘‘trash catcher’’ on the line, in the form of a meter, and 
granting further that the trash might stop the propeller of these meters, 
thereby reducing the flow of water about 1 per cent, we will ask you to 
decide for yourselves whether a sufficient quantity of water would or 
would not pass through to supply the sprinkler arm in question. 

If it would, can we not rightfully conclude that the discredited meters 
are better for sprinkler systems than the one approved by the under- 
writers, for the very reason that the insurance companies condemn them, 
namely—they are ‘‘trash catchers,’’ and would hold in check trash that 
would pass right through the approved meter and choke up the system, 
while at the same time they provide for a flow of water through them, 
sufficient to extinguish almost any incipient fire, after they have held up 
far more trash than it would take to plug up almost any arm on the 
sprinkler riser. 

One of the representatives of an underwriters’ association informed 
certain members of our city council that in case any ‘‘trash catcher’’ 
meter was put on the sprinkler line to any of their risks and a fire should 
occur in the building so equipped, and it was found that the water had 
been stopped by trash, his company would certainly object to paying the 
insurance, and when asked if they would object to paying in case there 
was a detector meter on the line that let the trash through and plugged 
the pipes, he answered, ‘‘they would not.’? When asked why his com- 
pany would pay in the one case and object to deing so in the other; after 
he had previously admitted, with reference to the local case, that if one 
of the discredited meters, hereinbefore mentioned, had been on this 
sprinkler line, it cow/d have prevented the débris passing through it and 
still let enough water through to have extinguished the fire, he hesitated, 
but finally said in substance: ‘‘We would pay in the one case for the 
reason that the system was equipped with an approved meter, while in 
the other case it is an isolated one and might never occur again, and so 
could not be reasonably considered in discussing the question.’’ 

From the foregoing does it not appear that the efficiency of the meter 
does not control so much as some other features? 

Following an idea suggested by the last above, will say that a num- 
ber of our manufacturers, who had been notified to place meters on their 
sprinkler lines, took up the question of efficiency of the different types, 
and decided that they wanted another meter than the one approved by the 
underwriters, and took the matter up with one of the underwriters’ repre- 
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sentatives, and in due time were advised, as I remember, that the meter 
named could be used without having insurance rates raised, but that 
‘*They would endorse the policy against circumstances arising from the 
use of such meter.’’ 

This, of course, had the supposed desired effect, and brought an or- 
der to the office for another detector meter, as the owners did not care to 
take the risk on their insurance that such an endorsement might involve, 
notwithstanding the fact that one of the other type of meters was pre- 


ferred. 
In conclusion will say that while there are other features of the de- 


tector meter that might be mentioned for comparison, the writer feels that 
this one of efficiency, as to water supply, is of the greatest importance at 
this time, and that, if through this paper, a general discussion and inves- 
tigation can be brought about that will finally result in municipalities and 
water companies, as well as individual buyers, having something to say 
about what meter they will use without being in danger of having insur- 
ance policies cancelled, or loaded up with a lot of meaningless clauses, 
his efforts will have been well rewarded. 


Discussion. 


Mr. CHESTER: Mr. President, with regard to the emphasis laid upon trash, 
it seems to me that trash is something foreign to what water companies should 
have in their mains. There are two kinds of water supplies, underground or 
naturally filtered, and surface water, with which latter I believe the author of this 
paper has been dealing, and which to be pure should be filtered, and if filtered, 
there will be no trash in it. That would certainly eliminate a large part of the 
objection to any kind of meters so far as trash is concerned. The only other 
improvement necessary is the complete isolation of our sprinkler systems from any 
use other than that for which they are established, enabling all valves to be sealed, 
and in such cases the necessity of any meter on a sprinkler system is largely 
obviated. 


Mr. GRIswo_p: Mr. President, may I be permitted to say from a fire protec- 
tion viewpoint, that the insurance companies and the fire protection engineers 
object to any kind of a meter, and they do not expect to find any water service 
which is going to carry through it sufficient trash to stop the supply. If any such 
system of water supply as that should exist we would hesitate primarily to give 
any credit for the sprinkler system, because we would certainly expect that if the 
waterworks people permitted trash to flow through their distribution system we 
would certainly get it in the smaller mains of our sprinkler equipment, and there- 
tore we would be very chary of giving any man credit based upon the idea of his 
being able to get water through an impermeable wall. 

In these days of progress of the waterworks service it seems impossible that 
anybody should assume that their water supply is filthy or filled with trash, for if 
trash collects it will stop the service, and then the sprinkler service would cer- 
tainly be made inoperative. I cannot understand why that position should be as- 
sumed. I might say further from the standpoint of a fire protection engineer that 
we are somewhat in the position of those people upon whom it is proposed by the 
federal and some-state governments to place an income tax to apply to their in- 
come from whatever source secured. There is a good deal of a fight on that 
proposition. Now the insurance companies and the fire protection engineer do not 
want a meter on the service atall. We want no influences that will tend to retard the 
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absolutely complete flow of the water supply. Like those upon whom it is pro- 
posed to place an income tax, if we have got to be taxed we would rather be taxed 
with one class of meter than another class of meter. We have approved no 
meter, but we do say, as we also say in relation to hose coupling, or in relation to 
a fire pump, that this or that hose coupling, or this or that fire pump that we have 
examined will do as well as we can expect, considering the retarding influence on 
the flow of water. 

There is no special meter that is put up by the insurance companies as the 
only ‘‘IT;’’ and if the gentleman who has just spoken has had the misfortune to 
meet with insurance interests which are so seemingly hidebound and anxious to 
follow the letter of what they consider the law that they propose to cancel the 
policy if you put in any other meter than So and So’s, they are assuming an 
authority which is beyond their jurisdiction. There is no insurance organization 
to-day that manages an insurance company that writes the policy; and the insur- 
ance company that writes the policy has the final say as to whether that policy 
shall be cancelled and for what reason. The only privilege that the insurance 
agent who issues the policy has with respect to cancellation is upon the discovery 
of a bad moral condition, or because of non-payment of premiums. No organiza- 
tion outside of the company itself has the broad privilege of cancelling the policy 
because somebody not controlling the business says it ought to be cancelled. 
Whoever or wherever these parties may be representing insurance interests who 
would assume to say, ‘‘ if you do not put in So and So’s meter we will cancel the 
policy,’’? they do not have the support of the people who pay the loss when the 
loss comes. 

Mr. Houston: For the purpose of being fully understood by every member 
of this convention, and also for the purpose of inducing further discussion by the 
gentlemen who have replied, I wish to state that I did not intend to make any as- 
sertion that could be construed as saying that insurance companies had threatened 
to CANCEL policies if So and So’s meters were used. I do not think that any 
such statement is made in the paper. 

The paper does state, however, that one of our manufacturers, who wanted to 
use a different meter than the affroved one, took the matter up with one of the 
underwriters’ representatives, and in due time was advised that the meter named 
could be used without having insurance rates raised, but that ‘‘They would endorse 
the policy against conditions arising from the use of such meter.’’ 

The only statements I have made with reference to the matter are those 
contained in the paper. 

All that water works people want is what is absolutely fair from all stand- 
points, and I sincerely hope that we will be able to discuss the paper in a spirit of 
fairness, and without any attempt at the juggling of words, as it is a matter that is 
mutual between insurance people, the meter manufacturers, the insured and water 
works companies—both municipally and privately owned. 

The paper also says that ‘‘One of the representatives of an underwriters’ asso- 
ciation informed certain members of our council that in case any trash clogged a 
meter which was put on any sprinkler line supplying any of their risks and a fire 
should occur in the building so equipped, and it was found that the meter had 
been stopped by trash, his company would certainly object to paying the insur- 
ance.’’ 


Mr. Griswo.p: I do not believe that the author of this paper has ever found 
within a city where the water supply covers the whole property that the insurance 
companies have ever said that they would not pay a loss unless some particular 
class of meter was put in. 

Mr. President, with your permission, there is a gentleman here who was one 
of the executive officers of the Boston Manufacturers Mutual Fire Insurance Com- 
pany, and I would like to hear from Mr. L. H. Kunhardt, if he is willing to express 
himself on this subject. 
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PRESIDENT ALvorD: If there is no objection the courtesy of the floor will be 
extended to Mr. Kunhardt. 

Mr. KuNuHARDT: I feel a little diffident about saying anything, gentlemen, 

but so far as our particular company is concerned and others in our association, we 
lay down rules and requirements for the government of our members such as we 
believe are to the mutual advantage of the members and the companies. It is 
wholly a question of mutual co-operation as to what is best; we carry that system 
of mutuality so far that we believe we ought to, and we do obtain the co-operation 
of all who have to do with the fire protection of any particular plant. Accordingly 
we lay out fire protection systems such as will give the utmost efficiency under all 
conditions; and we do know that any device, that may operate as a possible ob- 
struction to a pipe is a hindrance to fire protection. Even a multiplicity of gate 
valves upon such a system is bad. A multiplicity of ordinary check valves on 
such a system is bad. A multiplicity of any devices, no matter of what sort, that 
restrict the area of the pipes is always bad. That is why Mr. Chester said a few 
minutes ago that the complete isolation of a fire protection system is desirable and 
proper. In this way the necessity of a meter is obviated. 
Now this is the primary thing with which we start. If you can isolate a fire 
protection system you will not need to put any obstruction upon its pipes. We 
use our best eftorts to keep the system absolutely independent so that it will be un- 
der control and you will know where you stand every minute. We try to get all 
detector devices with just as large openings through them as possible. We place a 
limit on the smallness of size that we think desirable for fire service connections, 
especially in large plants and where the values run up into millions of dollars. 
This minimum is 5} inches. One device that is made to-day has a 44-inch throat 
and we have suggested that that ought to be made at least 5} inches. 

I want to emphasize the fact that we must have a clear an unobstructed en- 
trance pipe into the fire system. Suppose we were to have one hundred sprinkler 
heads in this room. If you had a device on the entrance pipe which was liable to 


get plugged up you would hazard the entire efficiency of the whole sprinkler sys- 
tem in this room, but on the other hand if you were to allow simply little pebbles, 
etc., to get in there, or even a little grass, or a little wicking, or something of that 
kind that has been dropped into the pipe when they were making repairs in the 
streets—if you would allow that stuff to come along through the system it would 
get into the sprinkler heads and would obstruct and block up the little branches in 
a few places, probably adi the rest of that system would still continue tn operation and 


the portion tn operation would be efficient. After the fire was over we might find 
seven or eight sprinkler heads with little gravel stones or sticks in them stopping 
up the openings, but that would not mean that the rest of the equipment had not 
been doing as good service as ever. In hundreds and hundreds of cases sprinklers 
have done good service as compared with the few cases where the buildings may 
have burned down due to inefficient water supply or perhaps to some plugging of 
the pipes. In other words, keep in mind that it is the main pipe that you are talking 
about when you are considering the placing of a device outside on the six inch 
pipe, and in that case you want to be very careful to see that there is no possible 
obstruction. It is the entrance pipes that are far more important than the 
branches. There is another device that comes along with the ordinary meter that 
I might speak of, namely, the strainer. The holes in that strainer are perhaps 
¢ inch in diameter, and you can see how quickly little particles may enter in and 
fillup these. It is not only when the fire is occurring that filling up may occur. It 
may be under certain circumtances that sediment has been collecting for weeks or 
even months under small consumption, and it is not until the heavy demand 
comes along that you find the water will not flow through as it should, due to re- 
stricted area at the pipe entrance. Because of this the pressure at the sprinkler 
heads may not exceed 10, 15 or 20 pounds on the first floor, whereas the pressure in 
the street may be 50 or 60 pounds, and there might be, therefore, no adequate 























FIRE LINE METERS, 39 





supply whatever on the floors above. Furthermore, the steam fire engines or hose 
streams may have reduced the pressure considerably below this, due to the fire, so 
that the sprinklers in the fourth, fifth or sixth story would perhaps just barely 
have water enough to supply them on account of reduction in the pressure. Now, 
in such a case if there is in addition an obstruction in the pipe, the sprinkler 
heads on the top floor will not receive any supply whatever, and the natural con- 
clusion of the inexperienced is that that particular sprinkler system was not of any 
account. Strictly speaking, it was not doing any good, but it was not the fault of 
the sprinkler system, it was the fault of the devices on the bottom of the riser 
which prevented the sprinkler heads from doing good work, which they otherwise 
could have done. 


Mr. GRISWOLD: I have already made the statement that the insurance interests 
have not issued an edict of approval of any one man’s device. Fire insurance 
engineers and fire protection engineers test all meters, and if the tests show that 
they obstruct the flow, or if there is trash in the water system and it goes through 
a six inch connection it will find its lodgment in one branch perhaps, or two or 
three branches; but it will not cut off the whole supply. Under the same condi- 
tions a meter with a strainer or trash collector may shut off the whole supply. I 
would like Mr. Kunhardt to say for the benefit of members present whether his 
companies, in which the insured are all members, have issued any edict of special 
approval of any meter. I do not think it has, but I would like to be informed. 


Mr. KuNHARDT: There has been no approval given to any meter. There have 
been circumstances where we have been obliged by the conditions to permit the 
use of a device on a fire protection system; but unfortunately there are meters on 
some fire systems in a few places that will cut off 40 or 50 per cent of the pressure 
sometimes. The current meter that was spoken of is not a circumstance compared 
with some of the obstructions that are on fire protection pipes in the shape of meters. 
We do the best we can; we give our members the best advice possible. We ask 
them to take such meters off for the benefit of their property. Sometimes we put 
in an additional fire pump. Sometimes we put in new tanks or something of that 
kind which will give a main supply of water independent of the obstructed source. 

With regard to the cancellation of policies, there is nothing a man can do that 
will invalidate his policy except what has been referred to, increased moral hazard 
resulting in the likelihood that the man will intentionally burn down his plant. If 
such a condition could be shown to exist the man could not collect his insurance. 
Every man is expected when he has a fire protection system in his plant to use his 
best endeavors to keep that system in order. An unintentional failure to do this 
on his part or the failure of waterworks to furnish an adequate water supply does 
not invalidate the policy. 

Insurance companies provide against these contingencies of every kind. They 
provide against lightning, fire, all kinds of accidents, etc. It is the effort of insur- 
ance companies to reimburse the policy-holder in the event of loss. You never 
need fear when you hold an insurance policy that you cannot collect that policy if 
the insurance company is sound and solvent. Their effort is always to help the 
man, and on the other hand the policy-holders should help us to keep their risks 
up to the highest moral standard. If the conditions get so bad at a plant or the 
hazard so increases that we cannot insure it, we advise the policy-holder; the 
policy has a clause in it which states that after ten days’ notice from the insuring 
company the policy may be cancelled, and the policy-holder is then obliged under 
the law to provide himself with other insurance at the expiration of the ten days. 


Mr. CAuLFIELD: I would like to ask if your company does not require three 
separate systems for water supply, that is, a pressure tank, a storage tank and a 
direct connection with the water mains? These are required in Minneapolis and 
St. Paul. I know of firms that have from 8,000 to 12,000 gallon pressure tanks, 
30,000 gallon storage tanks, and also direct connection from the water mains. My 
theory has always been that upon a fire occurring if these tanks are exhausted and 
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the automatic sprinkler has not put out the fire the building by that time will be 
pretty well gone. They claim that they require three separate water systems. 


Mr. KuNHARDT: The matter of three systems is really the outgrowth of con- 
ditions. Now as a matter of fact any insurance company will accept two ample 
sources of water supply. The reason that they wish to have two is that they want 
to provide for the contingency that one source may be accidentally shut off or out 
of commission. They want two strings to their bow. The tank may have to be 
repaired, or cleaned and painted if it is a steel tank, both inside and out, and they 
want the city water supply to be available during that time. On the other hand, 
occasional repairs have to be made in public streets and the water has to be shut 
off, and during that time the tank supply would be available. The outgrowth of 
the three supplies has been this, I think: Suppose the plant had originally a public 
water service connection. We will say that there is a 12,000 gallon pressure tank. 
It has been found that a high pressure service tank with 100 pounds pressure is 
very limited in capacity, and when you come to pour its water contents on the fire 
under 100 pounds pressure, the ordinary sprinkler system will consume 15 to 20 
gallons per sprinkler head per minute, or say 20 gallons of water as a fair amount 
to bank on. With fifty sprinkler heads open that would mean 1,000 gallons per 
minute. A 12,000 gallon pressure tank only holds 9,000 gallons of water, the 
remainder being air, and that will last only nine minutes when fifty sprinkler heads 
are open. If only twenty-five are open it will operate for eighteen minutes. 
Experience has shown that this is not a very long time for the sprinkler to be doing 
good and efficient service. The effort, therefore, has been to get a little morg 
water, and this has usually taken the form of a gravity tank. Suppose such a 
tank contains 30,000 gallons of water which will be delivered at the sprinkler heads 
in the top floor under pressure of 15 pounds. That means at that lower pressure 
the water will last a longer time. Experience has shown that a pressure of 15 
pounds is almost as efficient in a sprinkler system as 25 pounds, but it won’t be 
quite as snappy. 

Mr. Watson: What, if any, action do the insurance people take to prevent 
the consumer from tapping from the fire line. 


Mr. KuNHARDT: We are always up against the same proposition that you are 
more or less, of looking after our fire system, and we are doing it continually. We 
are continually advising against tapping. We are continually recommending taking 
off these connections when they are found. We know just as well as you do that 
one of the things that obstructs a sprinkler system is barnacles, rust and corrosion 
in pipes. You take a #-inch or l-inch iron pipe into a building and run water 
through it, before long the pipe is corroded and this would make the sprinkler 
system of no value. 

We are just as desirous of having our sprinkler system as free and independent 
of all kinds of taps as you are, and we are trying to work with you all on that 
proposition. Any time that any waterworks man ever comes to us and says, 
‘Gentlemen, I want to have a separation made down here in this plant; I am going 
to require it.’? We say to him, ‘‘We will help you. If it is your rule that you 
require that, we will be glad to conform to it.’’? We sent out men to try and find 
out how to make your fire systems as efficient as they possibly can be. There are 
old systems in many places—I could mention dozens of them—one of them a big 
plant in the East that is worth $5,000,000. Twenty years ago it was probably 
worth $1,000,000, perhaps not so much. In those earlier days they made an agree- 
ment with the water company. The water company was a private company, and 
they agreed that they would pay a certain amount for the use of the water. There 
was no objection in those days to connecting up with a 6-inch fire line; taps were 
made to the closets in one part of the yard with a 14-inch pipe. The plant grew 
all the time until the water that the water company was furnishing amounted to 
perhaps $2,000 or $3,000 worth, for which the plant was only paying perhaps $700 
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under the old arrangement, simply an agreement made in writing that they were 
to pay $700 a year. The water company made up its mind one day that now that 
they were filtering their water and making it better than it ever was before, that 
they could not afford to furnish so much water as that at that price, and they noti- 
fied the company accordingly. They also notified them to take every single con- 
nection off of the fire lines and put it on a separate line of pipe and meter the 
separate line, so that the fire protection system would be independent and unob- 
structed. 


Mr. Watson: I have endeavored in my connection with my water company 
for ten years to treat the insurance people the best we could. In one case they 
have asked for a 6-inch line without any obstruction in any way; but I have found 
in the last three or four months that it is absolutely necessary to have something 
on that fire line to measure the amount of water that passes through it. In another 
instance we have a plant that has a 4-inch meter connection and our arrangement 
with them is that they are to pay us a minimum, and they are charged for the use 
of the water whenever they need it. They pump their regular supply. Their 
4-inch line comes off of our 6-inch fire line. Now for the past two years that 
4-inch line has not been opened. It is metered. The other day one of our large 
trunk lines had to be shut down. We did not suppose that plant was using any 
water for their boilers from the fire line. It is a long line and passes around 
through the plant, and the superintendent told me, and I believe he thought he 
was telling the truth, that they didn’t take any water from their fire line; but one 
of the foreigners that worked for them came over to the other side of the river 
and told one of our men that at the time our large trunk line was shut down that 
plant hadn’t any pressure under their boiler. 


Mr. GRiswoL_p: How was it that the matter run along for two years and you 
didn’t know it? 


Mr. Watson: Because they pumped their own water. They had several 
sources of supply. ° 


Mr. CHESTER: If a company starts out to steal water they will go to some 
main where there is no meter to show that they are stealing. The fact that there 
was no meter on the fire line permitted them to connect to the fire line. If there 
had been a meter on the fire line they would have gone to the main back of the 
meter. ‘I think that is the way a thief generally does. 


Mr. Houston: In the paper the assertion was made that the underwriters 
objected to all except one type of meters. We are digressing from that phase of 
the question quite materially, and I wish to recur to it and set the matter before 
you in the proper way. And in support of the assertion referred to wish to 
present the following extracts from correspondence with insurance men, one under- 
writer writing in part as follows :— 

Against the consequences of the use of the . . . . . meter manufactured 
by the . . . . . Company, but did not object to the . . . . . meter 
made by the same people. Would also accept the detector meter made by 
- + « «+ « Meter Company, and would object tothe . . . . . meter made 
by the same Company. 

Also in said correspondence occurred the following language used by the 
underwriters’ official: My opinion would be that placing either of these meters on 
would cause the insurers of the lumber to endorse the policies declining liability in 
the event of a loss being traced to clogging of the meter, and I would certainly 
advise our people to endorse our policies similarly against the contingency of the 
exposure affecting the sprinklered buildings. 

The mayor and water committee held a conference with an official of the 
Western Factory Insurance Association. 

During the discussion the said insurance official made the assertion, with refer- 
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ence to a large fire that took place in our city a few years ago which destroyed a 
large portion of one of our paper mills, that the failure of the sprinkler system 
to extinguish the fire was due to the fact that the sprinkler arm running into the 
portion of the building which was destroyed, became plugged up with trash that 
came in through the city mains, thereby cutting off the supply of water entirely 
through that branch of the sprinkler system. 

He further stated that in their inspection of the system, after the fire, they 
discovered this ‘‘trash’’ and intended to preserve it, but that through some mishap 
it fell into a pool of slush, and while they were quite sure that they afterwards 
recovered it, still none of them were quite willing to positively identify it. 

He also stated that if they could have positively shown this trash came from 
the city mains, the city might have been sued for the full amount of the loss the 
company met with, which as he remembered was about $90,000. 

With reference to fire line services being used for purposes other than that for 
which they were intended, the speaker wishes to say that we have one company 
that has been using water through an exclusive sprinkler line, no domestic use 
being connected with it that we knew of. We installed a meter on the system and 
after about two days inspected it and found that they had used about 45,000 cubic 
feet of water through the sprinkler system alone in that time. They had an inde- 
pendent connection entirely for the office building and for the factory. 

Following the discovery of the use of this great quantity of water through the 
fire lines, we started an investigation, and about the first thing that attracted our 
attention was the underwriters’ pump, with which they were supposed to keep up 
the pressure required by the insurance companies, as their system was not equipped 
with pressure tanks. 

This pump was a very rattly affair, rather antiquated in appearance, and was 
going full blast. We were told that it worked right along and gave excellent 
service. 

We couldn’t understand how such a pump could maintain the pressure that 
their gauge indicated, and so looked around a little and found a pipe, that came in 
from an adjoining room, connected with the pipes on the pump. 

We then had the gate on the main sprinkler line closed, and the pressure 
gauge at once dropped to 5 pounds, notwithstanding the fact that the pump kept on 
working just the same. 

The line spoken of we found to be connected with an arm of the sprinkler 
system in the next room, and they had it connected with the pipe on the pump on 
which the pressure gauge was located, and so in that way used the city pumps to 
keep up pressure instead of doing it with their own pump. 

After making this discovery, we learned from some of the employees of the 
company that they had been carrying things on in this way for a long time, and 
that they had been using water in large quantities out of the sprinkler system in 
nearly all parts of the mill, having had, according to sworntestimony, as many 
as twenty-seven connections on the system at one time, these connections ranging 
in size from #-inch to 2 inches in diameter. 

They seem to have had the spring in their pressure gauge so adjusted that it 
would show a pressure of 5 pounds, or more, higher than the system was actually 
carrying, which would cause a casual observer to conclude that they were main- 
taining a pressure higher than that of the city pumps, and that if they were using 
any water out of the sprinkler system it did not come from the city mains, but 
from their own pump; and by the way, I will say that this is exactly what they 
tried to make us believe. 

By this investigation we discovered the fact that certain parties were not doing 
what they said they could and would do, as notwithstanding the fact that under- 
writers’ representatives have assured us all along that they were our best detectors, 
because they had every sprinkler system thoroughly inspected with only short 
intervals between inspections, and if any irregularities were discovered, that would 
go to show that water was being used to any extent through the sprinkler system 
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for other than fire purposes, or that the equipment was inadequate—or out of 
order, they could and would under the contracts cancel the policy of such a risk, 
they have permitted the conditions which prevail at this plant to exist, and still 
they did not cancel the insurance or notify our city authorities of what was going 
on, and give us a chance to put a stop to this flagrant and illegal use of water, 
although the city was suffering from a scarcity of water at the time of the dis- 
covery, and had been for a long time previous. 

The insurance companies succeeded for about ten years, in their effort to make 
our city councils believe that they were, on account of their requirements and rigid 
inspections, which I have just alluded to, better protectors of the city water supply 
than were meters, and it was only by a majority of one—the mayor having decided 
a tie vote of the council—that meters were finally forced on fire lines. 


Mr. Haw ey: It is evident that the paper under discussion confuses the func- 
tions of the two classes of meters, the detector meter and the current meter. 

If a manufacturing plant is being supplied through one pipe for industrial 
purposes and also fire protection, there is the place to set a current meter. If our 
insurance friends do not like it so much the better. They will bring influence to 
bear to take the fire protection off the shop supply and put it where it ought to be, 
on its own separate line. A current meter is all right for shop supply under cer- 
tain conditions; but when fire protection is taken from one line that line is no 
place for the current meter. It is not built for that service, while the detector 
meter is built for it. 

We do not need to measure the amount of water used for putting out a fire; 
we do not care for that. What we want to know is whether any water is taken 
‘surreptitiously’? from the fire lines, and that we can find out by the detector 
meter; whereas the current meter, especially the larger sizes, may allow consider- 
able water to pass without any registration. There is a service for which each 
class of meter is suited, but neither can do what the other is designed to do. 


Mr. Reimer: Since the question has been raised by the paper read by Mr. 
Houston as to the methods used by the various insurance companies, I would state 
that some time ago in studying this question of fire line meters I found some 
peculiar cases which seemed to be contradictory of some of the claims made by 
the insurance companies. In a comparatively limited area I examined a number 
of fire line connections of various kinds and sizes. In the first half dozen cases 
investigated I found that the insurance companies were accepting the following 
conditions: Two lines were equipped with detector meters and large branch lines, 
the branch lines being fitted with ordinary current meters for measuring the normal 
use of water on the premises; two were found with sealed valves controlling the 
fire lines, that is, the valves on the fire lines were closed and sealed with the water 
department seal, these apparently acting just as well as detector meters, yet those 
lines were actually sealed against the passage of water, supposedly protecting 
highly valuable property with heavy risks involved; of the last two of the first six 
lines examined one had no valve or meter controlling the line and the other had 
been passed by the insurance company in the following condition. The 4-inch fire 
line coming into the main building carried a 14-inch branch line. The department 
finding that the piping throughout the building had been so arranged that there was 
a connection between what was supposed to be a fire line service only and the 
regular service line, simply put a l-inch meter on the 4-inch line which was sup- 
posed to be for fire service. Yet that condition was accepted by the insurance 
company. 

I did not go very much further in the investigation, deciding that if the 
insurance companies were willing to accept such conditions under their policies 
there was not very much use for worry on the part of the water department, so 
we simply adopted a certain policy and have pursued it regardless of what the 
insurance companies did or wished. If these companies will accept such condi- 
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tions as we found in one small district I cannot see how they can raise much 
objection to what any water department may do. 


Mr. N. S. Hitt: I feel that the water department should be equally interested 
with the insurance company in trying to provide the best and most adequate fire 
protection; on the other hand, I feel that the insurance people should co-operate 
with the water department in preventing the meretricious use of water. Unques- 
tionably there are to-day numbers of so-called fire lines from which connections 
have been taken. I have run into a number of them; and in some cases these 
connections have spelt the difference between profit and loss to small water com- 
panies. In taking up this matter it should not be a question of what the insurance 
companies have allowed or what the insurance companies have overlooked—but 
rather a question in which both the water company and the insurance company are 
vitally interested; viz., adequate fire protection with an assured revenue. The 
water department can co-operate and notify the insurance companies of conditions 
such as Mr. Reimer has described; insurance companies can act as a co-operative 
agency by notifying the water department whenever they discover the surreptitious 
use of water. Co-operation of this kind would tend more than anything else to 
establish a mutual understanding which would bring about that which is desired by 
all, namely, fire protection, complete and perfect as it may be made consistent 
with the safeguarding of the water department from those losses which every 
practical waterworks man knows to exist. 

So much for co-operation. On the one hand, meters on fire lines are abso- 
lutely essential in order to minimize the operating cost of the water department or 
water company and in some cases are even necessary to prevent losses to small 
works which mean financial ruin. The insurance companies must not impose con- 
ditions which cannot be met with in the practical design of a fire service meter. 
Meters may have been designed which wiJl minimize the danger of stoppage and 
the insurance companies should take a rational view of the meter question. 

On the other hand, the type of meter is of the utmost importance; and while 
at first I felt somewhat doubtful about the insistence of the insurance companies 
upon a type of meter which would do away with any restriction of the pipe open- 
ing, I have in looking into the matter found that the demands are reasonable from 
an insurance viewpoint, and I believe that there are enough cases in which overalls, 
pick handles and other implements, pieces of rock and hemp have been left in the 
pipe, causing serious trouble and stoppages, to justify the statement that it is cer- 
tainly important that a meter or device which is used in a fire line should not be a 
trash collector. I think that the water companies should co-operate in helping the 
insurance companies to get the type of meter which they desire; and the meter 
companies should go to work and develop meters which will meet these conditions. 
It will not be long before the differences on the subject of fire service, which have 
existed between this association and the insurance companies, and which have been 
under discussion for a number of years, will be settled. 


Mr. KuNHARDT: I wish most heartily to thank the gentleman who has just 
spoken, for his remarks, which are along the right line and represent just what we 
are trying todo. This proposition is a mutual one, there is no question about it; 
and there is also no denial but what obstructions do occur in pipes, we want to 
keep out any and all obstructions, whether they are overalls or something else. 
In Springfield, Mass., we found a 6-inch pipe going into a factory was obstructed. 
When we came to test it we could not get any water through it. In the endeavor 
to ascertain what the trouble was, we found something that would have operated 
against the detector or anything else. The 6-inch pipe came in ata right angle 
bend. We found a 6-inch log of wood there as large as the pipe. It had been 
stuck into the pipe when the workmen left off work one night, and when they com- 
menced work the next morning they left it in, and went ahead. It was a piece of 
wood 2 or 3 feet in length. It floated along till it came to this elbow, beyond which 
it could not go, because it could not turn around the corner. Such cases of pipe 
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obstruction occur in one way or another. And all of the fire protection engineers 
who can rightfully claim that title will co-operate in the matter of the proper 
arrangement of fire service connections. If they do not they are not fire protection 
engineers in the best sense. 

There are many plants where for years and years they have been following old 
rules and regulations, and when the water department wants to change those things 
they have only got to say the word. In that case where they were found to have been 
using 45,000 cubic feet of water it would have been easy enough for the waterworks 
people to have been aware of that fact five years before even without putting a 
meter on. They could have found it out in many ways; by shutting and closing 
gates around in different places. The city of Lowell waked up one morning and 
found they had no water in their pipes at all. They hunted for several hours and 
finally discovered the leak in one of the mill wheel pits where a main had burst 
and was discharging into the Merrimac River. They didn’t need a meter to find 
that out. Such losses you can always locate. As insurance people we want to 
help you, because we do not want this large use of water off of the fire protection 
lines. 


Mr. Tuomas: I want to correct one statement which the gentleman just made 
in regard to the city of Lowell waking up one morning and finding no water in its 
pipes. I have been connected with the waterworks there since 1887. I am 
perfectly familiar with the history of the water department from its very origin; 
I desire to say that there is no foundation at all in fact for that statement. 


Mr. KuNHARDT: I am going to make just one qualification of that statement, 
namely, that it was either Lowell or Lawrence. It happened many years ago, if I 
remember correctly. The story came to me from people who knew of it and who 
had lived in the place. Possibly it might have been Lowell, but it was either one 
or the other of those two places. They waked up one morning and found the water 
gone in the reservoir, and they did not know where it had gone. * 


Mr. Tuomas: We have a 30,000,000 gallon reservoir at Lowell, and Lawrence 
has a 40,000,000 galloh reservoir. I think it might have occurred with the com- 
pany that was furnishing private fire connections for some of the mutual insur- 
ance risks. They had a little reservoir that held about 1,000,000 gallons. I know 
that was emptied after one fire; which would have burned down several mills if 
the city of Lowell had not come to their rescue and furnished water for sprinklers 
and hose. - 


Mr. KuNHARDT: You see that we need the city water, gentlemen, that is just 
what we do need. 


Mer. E. E. Davis: In a distant city, a great many years ago there was a large 
mill fitted up for fire protection with a 4-inch pipe and 3-inch outlet. The valves 
were the old-fashioned plugged cocks and opened with a lever. In those days they 
did not know what hose valves were like such as we have to-day. They invited the 
press and the public and everybody else to come down and see the grand fire pro- 
tection they had there that would enable them to flood each of the floors. After 
the people were all assembled the men at the place were told to open the valves. 
When they went to open the cocks they found they had forgotten to grease the 
valve, and four men could not open one of the cocks. 

Some years ago we had trouble with the insurance company who said they 
wanted the fire lines to be not metered. The chairman of our water committee 
said, ‘‘What does our superintendent say?’’ I said, ‘‘He wants meters on the fire 
lines.’? The chairman said, ‘‘What sort of a meter?’’ I replied, ‘‘Any good one 
that is acceptable to the water department; if the insurance company will tell me 
what kind of a meter they want I would be glad to take it up; but so far as I am 
concerned I require a meter on that line.’?’ 

* Note by Mr, Kunhardt: Upon investigation I find this incident occurred on the Lock and Canal 


system, which supplied water to the manufacturing district and was not a part of the city waterworks at 
Lowell. 
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In the first place, when a line is put in it is expected that there are no con- 
nections allowed on that line except for fire protection, and in the second place, 
that no water is to be taken from that line except for fire purposes, and that a 
separate line with separate connections shall be laid for domestic use, so we can 
see that they do not use any water off that fire line. Several years ago there was 
a mill at Richmond with a tank on the roof supplied from the city service, the 
tank supplying the sprinkler system. The roof caught afire and burned up the 
tank. 

The waterworks people endeavor in so far as they can to see that the con- 
tractors carry out their contract as to the proper street connection. In one case 
there was a large mill fitted up with a 3-inch fire service that we required metered. 
When the meter was set the pipe extended up to the wall, and the contractor was 
to put it through the wall and connect with the pipe on the inside; but for some 
reason he never did connect it up on the outside but simply put a block behind the 
flange, and fastened the block up against the wall, and they tested out the fire lines 
from the smaller pipe with which he connected. Several’ years: afterwards when 
the mill burned down we found that the pipe had never been connected through 
the wall. 

We have had some peculiar experiences down there. We have a fire depart- 
ment chief with whom I worked in unison. We have an ordinance down there that 
requires that if a water bill is unpaid the water shall be shut off the premises. 
This necessarily shuts off the fire connection as well as the domestic supply, and 
whenever this is done the chief of the fire department is notified. On one occasion 
a theatre there failed to pay their water bill for water consumed through their 
domestic supply. There being no water registered on the fire line the man told me 
that I could not shut his water off because it would interfere with his fire protec- 
tion. I told him that the water would be shut off unless the bill was paid. He 
continued to refuse to pay his bill; so I sent a man to shut the water off of both 
the domestic and the fire line, at the same time notifying the chief of the fire 
department, who in turn notified the management of the theatre that he could not 
hold any performances there until the water was turned on his fire line. Of course 
it was only a short while before he sent up a check to the water department for the 
amount of his bill. 


Mr. Gwinn: I heard of a place where they depended upon a sealed valve in 
order to protect the water company. They had it ina nice little brick pit with 
iron cover. The waterworks inspector was in the habit of looking into the pit and 
concluding that the valve was sealed; one day they got a new inspector, who 
decided to examine a little bit closer than that, and he found that it was sealed all 
right, but that they had sawed off the stem of the valve just above the stuffing-box 
and had opened it, and so far as all appearances went it was still sealed, but never- 
theless the valve was wide open. 

Now as to the question of locating meters on fire lines, I thought that had 
gotten beyond the debatable stage. I prepared a list three years ago of over one 
hundred cities where they are using meters on fire lines, and I am a little surprised 
that anybody in this day and generation would be willing to supply a fire line with- 
out placing a meter on it. I would not think of supplying any more fire lines 
unmetered; but there is a concern out at Terre Haute that have solved the ques- 
tion in such a way that it is not necessary to put any meter on. They have solved 
it so there is no danger of contamination, from the factory supply. The concern 
I refer to has solved the difficulty in its own way. It provides its own water, 
pumps it out of the ground and has its own tanks up on top of the building and 
does not have to get connection with the waterworks system—and I am mighty glad 
of it! Weare a great deal better off without those connections than we are with 
them; but if we are going to have them, I would not think of having them without 
meters. 


Mr. E. E. Davis: We do not allow a connection between the domestic supply 
and the tank supply. 
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Mr. Diven: I supposed that this question of meters on fire lines was settled 
in 1904. In 1903 we invited the insurance men to co-operate with us. We finally 
convinced them that there was such a thing as ‘‘mistaken’’ connections to fire 
ines—I will not say ‘‘stealing,’? but some employee would make a ‘‘mistake’’ and 
connect to the wrong line. We had a conference with them at two conventions, 
and finally adopted a detector meter as being mutually satisfactory. I am sorry 
to learn now that the detector meter is not satisfactory; but if the insurance people 
who are not satisfied with it have anything better to offer they will find this associ- 
ation ready to co-operate with them; or if they want to take the matter up again 
at a joint conference we will be glad to meet them at any time. 


Mr. BLAvUVELT: It would seem fair to point out a wider range of facts apply- 
ing to the general subjects mentioned therein, upon which this paper elects to be 
silent. 

There is no necessity for fire underwriters doing business on the basis of city 
water supply at all. This is a matter for the property owner to choose and be 
governed by his own views as to the cost. 

A minimum rate and preferred contract form, however, cannot be obtained 
from any class of insurance unless it carries with it precisely the conditions which 
that insurance prefers. 

Anything over and above this must be paid or be waived for precisely as in 
all lines of business. 

It is true as remarked by Mr. Kunhardt that the fire offices of greatest expe- 
rience do object to trash-catcher meters and do prefer to have the trash from the 
city mains come through a straightway connection and into the private mains at 
the risk of plugging up the sprinkler branch piping. 

There is a long list of points which have developed in wide experience show- 
ing why this is the wiser course, however foolish it may appear from the view of a 
limited and local experience. 

If the trash is permitted to come through it can be and is gotten rid of largely 
by blowing out hydrants or by opening up piping at periodical inspections. 

Passing over this we always have the common law principle that whoever 
introduces a specific danger in company with a service and accepts pay for the 
service thereby becomes also automatically responsible for said danger accompany- 
ing said service, and particularly where it can be shown that the service was not 
rendered.under the best possible state of the art. 

This is why insurance interests at all times hold the right of subrogation as 
against any water works that may introduce a trash catcher into the fire protection 
line or should the trash catcher be placed in the fire protection line under author- 
ship of the property owner, then the same legal principle is an offset against full 
payment of loss under circumstances of an obstructed meter. 

Most cases of insurance friction with waterworks arise from hasty action or a 
limited and local view of the subject. 

The general subject of water supply to sprinkler systems is much beclouded 
by the idea that insurance companies desire to dictate when they are simply declin- 
ing added risk under their natural commercial interests, and heartily wish same 
could be left alone. 

It is never fair, nor well informed, to treat public water supply in relation to 
private sprinkler system service as if it were merely a meter question, nor without 
bearing in mind at least six general considerations along the following lines :— 

No engineering nor fire insurance rate necessitates the use of public water at 
all. 

City or public water is preferable only from property owner’s point of view, 
and then only when obtainable at less cost than the interest and up-keep charges 
on a second source of private supply, the property owner being accustomed to 
provide one private supply irrespective of the use of the city water. 

In the case of an  nmetered connection furnishing pressure service to a 
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sprinkler equipment carrying domestic excess pressure, for example, the hundreds 
of equipments which have pressure tanks (which make water stealing wholly 
uncommercial on the part of the property owner) it is not fair nor good engineer- 
ing to force any kind of detector or meter on the fire line. 

A narrow or onerous rule as to meters and charges may have, and in impor- 
tant instances has had, the effect of causing property owners to completely sever 
their water department relations. 

A minimum insurance rate, and what is far more important, the most free 
and desirable form of insurance contract, must not be looked for unless the insur- 
ance interests be given their choice as to how the question of trash shall be dealt 
with. 

Insurance treatment of engineering questions is by n> means confined to 
apparent acceptance or rejection of the conditions and is never a safe subject for 
opinion in a given case without a full knowledge of rate, contribution, adjustment 
and subrogation rights under the contract. 


Discharge Characteristics of Automatic 
Sprinklers. 


By Fitzhugh Taylor (Member N. F. P. A.) 


(Extract from The Armour Engineer.) 


Sprinklers installed in the lower stories of sprinklered buildings are 
necessarily subjected to heavier water pressures than those in the upper 
stories, because of the greater gravity heads impressed upon them by the 
column of water in the feed pipes or risers. The fire hazards, however, 
are not necessarily more severe in the lower stories, and in fact the reverse 
may be true in many instances, and if sufficient pressure is provided to pro- 
duce effective discharges at the highest line of sprinklers these rates of dis- 
charge must be considered adequate as well for any of the lower floors, and 
the excess deliveries caused by the heavier pressures in the lower stories may 
be fairly counted as wasteful of water. This extravagance in the use of 
water on the lower floors is not considered of sufficient importance to war- 
rant the complication of apparatus which would be involved in the use of 
automatic pressure-reducing valves or of sprinklers of varying orifice diam- 
eters, but a thesis recently completed by students of the Department of Fire 
Protection Engineering at Armour Institute of Technology suggests an in- 
teresting possibility which may be worthy of investigation over a range of 
conditions wider than that already covered. 

The thesis in question included as one of its divisions the determination 
of discharge characteristics of a group of sprinklers of a selected pattern, 
these sprinklers having been made especially for the tests. They differed 
from ordinary sprinklers and from each other in the lengths of the shoulder 
at the orifice. The discharge characteristics of these specially formed 
sprinklers are shown in the accompanying cut. The explanation advanced 
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for the aberration of the curves was that at the lower jet velocities the efflux 
coefficients were influenced by the diameter of the waterway down stream 
from the shoulder, and at the higher velocities principally by the contraction 
from the shoulder. It was found that the longer shoulders required higher 
velocities than the shorter to produce the aberration. 
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Discharge Characteristics of Sprinklers Differing in Length 
of Shoulder at Orifice. 


The results of these tests have suggested the thought, not as yet con- 
firmed by experiment, that sprinkler nozzles designed with two or more 
shoulders in the waterway might be found to show corresponding points of 
aberration under continuously increasing pressures, and that such sprinklers, 
showing several depressions in the discharge characteristic, would be less 
extravagant than those at present used in their consumption of water in the 
lower stories of high buildings, and would at the same time yield in the 
upper stories the efflux coefficients which are now accepted as standard, 
This theory is advanced with some diffidence, and with the thought that it 
may provoke further experiment. 
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Sprinkler Tank Failures. 


The following accounts of the collapse of four sprinkler tanks are 
given because of the importance of proper construction and support of 
such tanks. 

The collapse of these tanks emphasizes anew the importance of 
all plans for supports of tanks being passed upon by competent engineers. 
Tanks directly over buildings are at best a menace to life and property, and 
the greatest care should therefore be taken in building and maintaining the 
supports. If it is necessary to locate such tanks upon buildings, they 
should be placed upon a properly designed and constructed tower, such as 
an elevator or stair tower, and supported directly on solid masonry. Such 
foundations should be originally designed by experts to carry the weight of 
the largest tank which the fire protection apparatus may require. In other 
words, the fire protection engineering should go hand in hand with the 
architectural and structural engineering, not being left as a matter of chance 


or after-consideration. 
S-11721. September 29, 1911, This wasa wooden tank of 20,000 gal- 


lons capacity, poorly located on wooden trestle directly above roof of building 


and about half way from center of building and east wall. The tank trestle 
was about twenty feet high and supported on wood columns of building. 
The building was five stories high with brick pilastered walls. The 
pilasters were thirty-three by fifty-four inches, spaced approximately fifteen 
feet from center to center. The curtain walls were thirteen to seventeen 
inches thick. Roof consisted of boards on joist. Floors consisted of three- 
inch double plank on timber. The main girders parallel with the shortest 
dimension of building were built up of two beams, with air space between, 
and were spaced about fifteen feet on center. The beams were supported 
by girders by means of stirrups, and were spaced about five feet from cen- 
ter, at right angles to main girders. Timbers extended into wall and were 
not self-releasing. The columns were of timber and were continuous from 
basement to roof. 

The tank trestle was originally designed for a 7,500-gallon tank, with a 
safety factor of eight. The original plan was altered and a tank of 20,000 
gallons capacity installed. The architect claimed that there was a factor of 
safety of four with that load. This was November 28, 1906. At that 
time, however, the structure was reported as weak and in need of additional 
bracing before tank was filled. The trestle was supported on four columns 
of the timber framing of building, and the whole was reported as of rather 
doubtful integrity. The owners were induced to remedy this condition, and 
engaged the services of anexpert. The pine wood trestle was strengthened 
to carry load of 20,000-gallon tank, with an ample factor of safety. 
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About 7.30 o’clock in the evening the trestle gave way at base of the 
two posts on south side, and tank crashed through all floors of building. A 
section of the brick wall, about seventy-five feet high and thirty feet wide, 
burst out, owing to the enormous flood of water which came from tank 
when it fell. Wall was fractured in portions of the three upper stories. 
Moderate water damage résulted from tank supply emptying into building. 

Previous to this collapse a small fire had occurred among some paints 
and oils stored on the fifth floor, and the fire department was on the premises. 
About twenty minutes after tank fell, a slight explosion took place in 
debris and caused another small fire. This was probably due to paints and 
varnishes which had previously caused a fire, and in falling with tank came 
in contact with deranged electric wires. 

The weather conditions were normal outside and this disaster could not 
be laid to wind pressure. 

An examination of the posts of trestle showed a very rotten condition, 
and this was undoubtedly the cause of failure of trestle. The rot appears to 
have originated from the heart of posts and worked outward. The outside 
surface was well preserved by paint, and the fact that the trestle was not 
sound’could not be detected by the eye. The reason given for the trestle 
being more rotten at base than elsewhere was that more moisture reached 
the heart of posts at this point, due to possible crevices around bolts that 
were used in securing braces to posts, etc., thus causing this part of posts 
to decay faster than the rest. The heavy construction of building undoubt- 
edly obviated a more serious loss. 


S-12481. October 3, 1911. The buildings were 3 and 4 stories and 
basement, brick and stone structures, equipped with automatic sprinklers 
having as primary supply connections with two city mains and as secondary 
supply a 20,000-gallon wooden tank located at the rear corner of the 3-story 
and basement stone building occupied as a wholesale grocery warehouse. 
The walls of this building were 30 inches in thickness in the basement and 
24 inches in the three upper stories, frame joist interior with double 1l-inch 
board floors and gravel roof of 1-inch boards. Adjoining on one side was 
an unsprinklered building of similar height and construction occupied for 
wool, rags and miscellaneous storage. Blank wall between the two buildings 
with a 2-foot parapet. 

The tank was erected in 1906 and rested on a steel trestle 34 feet 
high. This trestle was constructed of 6 x 6 x 4 inch angle iron with horizon- 
tal cross pieces of 4 x 4 x 5, inch angle iron spaced 11 feet apart and 
with 34 inch tie rods running diagonally between the cross pieces. The 
legs of the trestle were 16 feet apart at the bottom and 14 feet at the 
top. The two westerly legs were supported on the rear wall of the build- 
ing, being bolted to stone caps 20 x 20 x 16 inches, laid on top of the wall. 
To support the other two trestle legs, columns were carried up through the 
entire height of the building, being 10 x 10 inch Georgia pine timbers, end 
on end, resting on concrete foundations in the basement and bolted to the 
joists where passing through the floors. ‘These columns projected through 
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the roof and where exposed to the weather were encased in tin and sur- 
mounted by 10 x 10 x 1 inch plates to which the trestle legs were bolted. 
At the top of the trestle were two 15 inch I-beams and across them were 
laid 2 x 12 inch wooden joists, and then the wooden chime joists directly 
against the bottom of the tank. The tank had been painted and calked 
twice since its erection. 


S-12481. 


No evidence was obtainable as to whether special permission had been 
secured from the city before the tank was erected or that the method of 
supporting same had received the approval of an architect. The tank with 
its 20,000 gallons of water and the trestle represented a weight of approxi- 
mately 180,000 pounds, or 90 tons. 

The Collapse. On October 3, 1911, at 2 p- m., an employee working 
on the shipping platform in rear of building noticed mortar falling from the 
wall directly under the tank, and he immediately ran into the building 
shouting a warning. Within a very few moments the crash came, but the 
two northerly trestle legs having buckled, the tank carrying the trestle with 
it, pitched over on the roof of the unsprinklered building adjoining on the 
north. The tank evidently held together and tore its way through the roof 
and the three floors of the building, and when the debris in the basement 
was examined, the hoops were found still about the staves. The tank riser 
was broken at the roof, and while the water had been partly turned off 
when the first warning was given, there was considerable water damage to 
stock, but comparatively little damage to the building itself. 

The stock damage in sprinklered building amounted to $6,737.06. The 
damage to building was about $400 to $500, and tank and supports about 
$1,500. The loss to and in the adjoining building which received the full 
impact of the falling tank was estimated at about $10,000. 

When the tank fell the thermostat and sprinkler alarm connected with 
the fire department station operated in proper manner, and an alarm was 
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also sent in by one of the employees. The Department responded promptly, 
but fire did not ensue, and fortunately there was no loss of life. 

An examination of the tank supports showed that the northerly wooden 
column had been considerably affected by the weather, showing signs of 
deterioration and had broken off about four feet from the top. The wall 
under the northwest trestle leg had also given way, whereas the two south- 
erly legs had merely pulled away without special damage —aside from 
splitting the stone cap on the wall and pulling out the bolts from the 
wooden column. 

After the collapse of the tank the Fire Chief and the Building In- 
spector reported to the Board of Control that upon examination one of the 
wooden supports was found to be rotten at the top, water having leaked in 
at the foot of the trestle leg and caused the decay which was not noticed 
because of the covering. 

It was impossible to obtain accurate information regarding the velocity 
of the wind at the time. However, judging from data available, it was 
probably not sufficient in itself to seriously affect the tank, yet in conjunc- 
tion with the damaged column the strain was too great for the weakened 
support. 

The falling of this tank emphasizes anew the importance of having all 
plans for supports passed upon by competent engineers, and also that where 
anything in the nature of a trestle is required the work should be designed 
by experts, and the use of wood in the structure strictly avoided. 


S-12481. 


The accompanying cut shows the wreck of the building (unsprink- 
lered), with the steel trestle lying across the parapet wall and roof in 
such position as to indicate that the wooden support under the northeast 
leg"had given way and that the tank pitched forward in a northeasterly 
direction, and would seem to confirm the assumption as to the cause of the 
collapse. 
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December 27, 1911. The mill was originally two stories in height 
with walls of stone about twenty-four inches thick, and occupied as a 
cotton spinning mill. The present owners, manufacturers of linen 
thread, had reconstructed the building, put in new floors and added 
another story. A new fire escape and elevator tower was built in one 
corner of the building, the inner walls of the tower being built from the 
ground, but the outer walls were built on the old stone walls. All of the 
new construction was very heavy. 

A new sprinkler equipment was being installed and the specifica- 
tions called for the tank to be twenty-five feet above the highest line of 
sprinklers. The tank was 20,000 gallons capacity and situated directly 
over the front part of the tower. The new sprinkler equipment was com- 
plete with the exception of boxing tank connections and the sprinkler 
men were engaged in doing the work when the crash occurred. One of 
the fitters was killed, and one was taken to the hospital with a fractured 
skull. Just a moment before the fall of the tower, several women em- 
ployees in the lower story heard a rumbling sound, and they had sufficient 
time to escape from that part of the mill. The foreman of the sprinkler 
gang reported that the tank was filled to about six inches from top of 
overflow pipe, and that there seemed to be a momentary pause between 
the bulging of the lower walls and the falling of the upper part of the 
structure, the tank connections forcing the tank bottom upward and out- 
ward. The walls of the older portion of the building appeared to have 
been rather loosely built of small sized stone laid and pla-tered with in- 
ferior mortar, the mortar being of a light yellow color (probably a very 
large proportion of sand) and powdery from age. There were window 
openings in the old wall, and it is stated a new doorway had been cut 
through from the lower part of the tower, and the added weight of the 
new third story and roof, together with the high tower and tank simply 
crushed masonry that was never intended to bear any such burden. 


S-11977, The new 25,000-gallon sprinkler tank on steel trestle 
above 3-story brick tower between l-story and low basement, finishing 
and packing building, and 3-story finishing building, at southeast corner 
of plant, fell December 7, 1911, at 12.25 p. m. Tank, followed by the 
steel trestle which had supported it, fell to the west and crashed through 
the roof of l-story finishing and packing building, crushing in the roof 
for a distance of 25 feet from east end and half the width of building and 
wrecked the south wall of packing building for a distance of 33 feet from 
east end. <A considerable stock of finished table tops stored here was 
buried in the ruins and sprinkler lines broken off under roof just east 
of the 38-inch riser. 

After the collapse the greater part of the tank was found in what was 
formerly the 11-foot open space between packing building and 2-story 
finishing building to south, and about 15 feet west of foot of brick tower; 
most of the tank fell together, with the staves laid side by side as though 
they had been piled by hand, and with many of the round iron hoops 
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piled in almost concentric rings, lying on the staves. Part of the brick 
wall (originally the west wall of tower) was on top of tank staves, bury- 
ing the staves in great part, and the 14-foot 4-inch steel trestle, which 
originally carried tank, was on top of this pile of bricks, close to wall of 
tower, and turned completely upside down, with the exception of one of the 
legs of trestle, which remained right side up, near wall of tower. West 
wall of tower was crushed out for a distance of approximately 28 feet from 
the top. 

The heavy frame work, consisting of two 15-inch steel I-beams, 19 
feet long, tied together with two 10-inch steel I-beams, 10 feet long (and 
set 10 feet apart), which supported the yellow pine stringers upon which 
bottom of tank rested, was pulled loose from the top of trestle and now 
lies close to west wall of tower, under the wreck of trestle itself, and up- 
side down. Most of the bottom of sprinkler tank was found at ground 
level inside of brick tower, and it appeared that when tank fell the heavy 
8-inch pipe, or outlet from tank, pushed up the bottom of tank, probably 
bursting the bottom in several places, this wreckage and most of water in 
tank pushing its way down through the floors of tower. 

Sprinkler tank was made of cypress wood (apparently), staves being 
18 feet long and 3 inches thick; bottom was 2? inches thick. Tank was 
16 feet 9 inches in diameter (inside) at the bottom, and 16 feet 3 inches 
diameter (inside) at the top. Cone cover and inside flat cover. As 
nearly as could be determined there was no walk way or platform around 
tank. Staves were held together with the usual number of good round 
iron hoops. 


Description of Brick Tower. The tower and trestle which supported 
sprinkler tank were constructed as follows: Tower was of brick, the 
north, south and west walls being 21 inches thick from ground, up toa 
point 11 to 12 feet below steel work of trestle, where wall was reduced to 
17 inches; east wall of tower was formed by the west wall of 3-story 
cabinet and finishing building, which was 17 inches Ist floor and 13 
inches above Ist floor, all the way to top of tower. Tower was completed 
about a year ago and 3-story cabinet and finishing building prior to that 
time, so that it was necessary to tie north and south walls of tower into 
the 13-inch west wall of cabinet and finishing building; this was done by 
tying one brick of each course in tower wall, into a pocket about 4 inches 
deep, cut in wall of cabinet building, and while this was not a very 
strong bond, no trouble was experienced here. Tower walls were built 
of ordinary brick, and were evidently of the quality used in the construc- 
tion of the other buildings of plant. While not hard brick, they were of 
a fair quality. 

Walls of tower were laid up with a mixture of Portland cement and 
sand, sand being obtained inthe neighborhood. This sand was of a deep 
brownish yellow color, but was said to be sharp and is used extensively 
for local building purposes. Mortar was mixed by hand, and construc- 
tion work was done under the supervision of owners, not by contract. 
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From the appearance of fallen pieces of wall it would appear that mortar 
was not mixed evenly, some of the mortar being very hard and at other 
points being easily broken by the hand. It also appears that brick work 
was put up with the bricks somewhat dry so that water in the mortar was 
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S-11977. 


Collapsed wall of tower fell outward. Character of the brickwork and wreckage 
inside of the tower can be seen. 


absorbed rapidly and this prevented a good ,bond ‘between mortar and 
bricks. Taking all these circumstances into consideration, however, 
tower was amply strong to have carried the weight of tank and contents, 
trestle, etc., were this load distributed properly. Tower was parapet 18 
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inches above roof, but parapets were not coped and there were no channel 
or I-beams on brick work supporting the steel trestle which carried tank. 

Description of Steel Trestle. The steel trestle was composed of 
standard steel angles with equal legs and §-inch rivets, spaced 3} inches 
on centers, used at all the principal joints. The four corner posts were 
of 6” x 6” x 4” angles, all other members being 3” x 3” x 4” angles. On 
the bottom of the corner posts were steel bearing plates, 14” x 14” x 4”, 
which were connected to the posts by angle iron connections in the usual 





S-11977. 


Steel trestle as it lies in east end of one story and low basement packing and finish- 
ing building. Door into tank tower shown on the left. 


way and which rested directly on the brick work and were anchored to 
it by means of two one-inch bolts, seven inches long at each corner. 
All the members of the trestle were single angles except the top and bot- 
tom horizontal chords, which were double angles, back tu back; there- 
fore all rivets were in single shear except in these horizontal chord mem- 
bers, which were in double shear. The trestle was braced laterally by 
single 3” x 3” x 4” angles connected horizontally from corner to corner in 
the plane of the lower chords, which was about 18 inches above the bot- 
tom of the corner posts, and these angles were attached to the lower hori- 
zontal chords by means of two #-inch rivets spaced 24 inches on centers. 

The corner posts or compression members were 20 feet apart at the 


60 SPRINKLER TANK FAILURES. 


bottom, where they stood on the brick work and only 10 feet apart at the 
top and were approximately 14 feet 4 inches in length, so that their in- 
clination from the perpendicular was somewhat over 20 degrees, which 
of course would increase the stress in them. The horizontal chords and 
diagonal members were attached to the corner posts at a point approxi- 
mately 18 inches from the bottom and from the top of these posts, which, 
as the posts stood at an angle of about 20 degrees from the perpendicular, 
introduced a very considerable bending moment into the posts, in addition 


Shows the 14 x 14 inch bearing plate, bent up at inside corner, in lower left hand. 
Gusset plate, which tore oft, is near top of illustration. ‘The heavy frame of two 15- 
inch I-beams and two 10-inch I-beams connecting show at the left. Tank staves 
and concentric hoops show at right center. 


to their regular loads. Across the top of the corner posts rested two 15” x 
54” I’s, 19 feet long (one on each side) connected by two 10” x 44” I’s ten 
feet apart, over the tops of the corner posts. These I’s carried the tim- 
ber grillage which carried the tank. 

At the time of the accident it is understood that there were approxi- 


mately 20,000 gallons of water in the tank. 
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Assumed Loads at Time of Accident. 


TABLE No. 1. 





Pounds, 

SOONG eallane: OF GALE. ai. «6 iofkia1s ech wae n'e, Soins Cone wine Me ene e ea ele eae cane 166,000 
STEEL TRESTLE. 

5S feet of 6" x 6" x 4° L’s at 19.6 lbs. per foot... 222.026. 6c ne essen, TO 

B18 feat Of5" =:3" = 4” L'a at 4 tha. per idote.. 6 c56 ces css ates eens 1,840 

38 feet oF 15” x 536" I at 42:0 Ibs. per foot. 22.600 cccrce vecses sevens ses -« * BSS 

20 feet of 10” x 4.66" I at 25.0 Ibs. per foot... . .... 2.20 ccccce cseces sences 500 

PSE WIUGUR Cle ni dcvragscavea sear ae el Oh ian Seon saedonlaaeeus welta an eees 1,000 

12 feet of 8” pipe, etc. (tank drop) and timber grillage ................. eeevee 1,500 

MBAR Tc ore Rieitem a eet eisasG.aee eeanit tee wate SaR ae nC dae aliokaee ween ied 7,600 

Total load on brick tower (no wind blowing) ............c.cceeee ceecee ceeene 181,175 

Eoaa om een comer (divide Dy 4). sooo cic a oot nee Yes ssa nha sce dade wages 45,294 


Each corner post, therefore, according to the above assumption, was 
carrying 45,294 pounds, and this load was distributed over the brick work 
by the 14” x 14” x 4” bearing plates. The area of these plates, 14” x 14” 
equals 196 square inches, and dividing the load by this area we have 
45,294 divided by 196 equals 231 pounds per square inch on the brick 
work, which is far in excess of common practice. The brick was laid 
in a concrete or cement mortar, but a nail could be easily driven in be- 
tween the bricks in the part of the tower still standing. The mortar 
seemed to be a little harder than the lime mortar in the walls of the adja- 
cent building. The maximum allowable load per square inch for com- 
mon brick work is 100 pounds per square inch; for good hard eastern 
brick work in lime mortar, 120 pounds per square inch, for extra hard 
brick work in cement mortar, 150 to 200 pounds per square inch, and for 
good Portland cement concrete, 200 pounds per square inch. 

It will be noticed that the brick tower measured on the outside, 


21’ 4” on the east and west direction and 22’ 6” north and south. The 
bases of the corner columns being 20 feet apart, they would fit the corners 
of the tower in the east and west direction with about an inch of brick 
work at each side of the bearing plates, but in the other direction the 
tower would be too wide and the bearing plates would set out onto the 
13” wall (which is the east wall of tower), and lap over onto the north or 
south wall, as the case may be, only 2 inches. This would reduce the 
bearing surface to only 184 square inches. The trestle may have been made 
to fit the tower, but from measuring the wreck it is thought that the 
trestle measured only 20 feet at the bottom, bearing plates in the north 
and south direction. If one corner, then, had a bearing of but 184 square 
inches, the load per square inch on the brick work at this point would 
appear to be 45,294, divided by 184 equals 246 pounds per square inch. 
See tables 1 and 2 for details. 

Now in case the tank had been full, we would have results as follows :— 





























SPRINKLER TANK FAILURES. 


Assumed Loads With Full Tank. 


TABLE No. 2. 


Pounds. 

25,000 gallons of water. Sala ser ysepe Uh ei sthx chai tiial ee sna-acataterenels: sud Siar Siete aiuile ide Savin a 
Steel trestle (see Table — .. Asa SERRE Alia ee ene Meow poe mone Rees. 6,075 
12 feet of 8” pipe, etc. (tank drop) and timber grillage............... eee eee 1,500 
7,600 


NaN ET ICE OED GORENG ola 059 6 on boa Siw ee boca og a ew Ce id ialetn abe ad o wlbidewieees 222,675 
Dead 1oad on each corner (divide by 4)... cece cid ces edd teceos cee eons OF 


In addition to the above dead load there might be a considerable ad- 
ditional weight due to wind pressure. 

The events leading up to the fall of the tank were as follows: 
Trestle work and tank itself had been completed, steam heating coil 
placed in tank and connected an 8-inch outlet from tank to small fireproof 
header house, adjoining on south, put in place and connected to tank and 
even the wrapping and boxing put around this outlet above roof of tower. 
Owners had started to fill sprinkler tank on Monday, December 4th, and 
had put about 3 feet of water in tank on that day. It is said that tank 
did not leak a drop, and each day thereafter about 3 feet of water were 
added in tank, until by noon of Thursday, December 7th, there was said 
to have been 13 feet of water in tank, or approximately 20,000 gallons. 
About 3 feet more would have filled tank to its full capacity, or 25,000 
gallons. It is supposed that this 20,000-gallon point had been reached per- 
haps 2 or 3 hours before tank fell. As nearly as can be learned, up to this 
time there was no appearance of anything wrong with tank trestle or wall. 

At 12.25 p. m., without the slighest warning, tank and trestle fell, 
carrying with it the greater part of west wall of tower, the wreckage and 
debris going down through the roof of packing and finishing building 
adjoining on west, the whole landing as described in the first part of this 
report. The accident occurring during the noon hour, there was, for- 
tunately, no loss of life. The master mechanic of factory was on his way 
home to lunch and had reached a point perhaps 1,500 feet from factory 
when he heard a roar, and looking back he saw a cloud of dust rising 
from factory and the tank was missing. He ran back and on taking in 
the situation, he quickly shut the city gate valve leading to sprinkler sys- 
tem, as water from the city at 80 pounds pressure was flowing from the 
broken sprinkler piping in packing and finishing building and in tower. 


Theory of the Accident. 


There are various theories as to the cause of this tank falling. One 
theory is that part of the wall gave way, letting down one side of the 
trestle and pulling the other legs of the trestle loose from their founda- 
tions, the tank then sliding off and going down through roof of pack- 
ing and finishing building to west, followed by the west wall of brick 
tower and then by the trestle itself. Another theory is that some-of the 
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steel trestle gave way either by rivets shearing off or by one of the corner 
posts crumpling and the same result following. Neither of these theories 
can be verified. The brick wall at top of tower was so badly damaged 
by the fall of trestle that nothing definite could be determined as to the 
possibility of wall having given way first. 

It was noted that as trestle laid in the wreck, one of the gusset plates 
was pulled off from the corner posts, shearing off four g-inch rivets 
(single shear). It is impossible to say whether this was the cause of the 
wreck, as these rivets may have failed from impact during the fall of the 
trestle. From computations these rivets appear to be strong enough to 
safely carry the stress at this point at time of wreck. Another member of 
the trestle which was found broken after the fall was one of the horizontal 
lateral braces between corners of trestle, which had sheared off the two ?-inch 
rivets which attached it directly to the bottom of the horizontal chord. 

As tank trestle was found it presented a very distorted and crumpled 
appearance. There was scarcely one of the members but that was more 
or less bent, one or two of the corner posts being bent double and one at 
right angles. The bottom horizontal chord in north face of trestle, 
where connecting to gusset plate at northeast post of trestle, was bent up- 
ward in a considerable curve, the lower face of the metal being covered 
with brick dust and dented as though it had struck on a brick wall. The 
under surface of one or two of the 14” x 14” bearing plates presented some- 
what the same appearance, and each of these bearing plates was bent up- 
ward at a considerable angle at the corner toward inside of tower. 

One explanation of the condition of the brick tower walls is that, in 
falling, the tank slid off toward the west and the heavy trestle then crashed 
down through roof of tower, the momentum of this mass crushing out 
west wall as noted. This theory is somewhat borne out by the fact that 
there are heavy parallel scratches or indentations, 15 inches apart, and in 
some places 2 inches deep, inside of tower on north and south walls, at a 
point 14 to 16 feet below top of tower and toward west side. It is sup- 
posed these scratches were made by the 15-inch I-beams (19 feet long), 
which formed top of trestle, in falling through towers. 

While none of these theories can be actually verified, two facts stand 
out very clearly. 

First: That the total weight of tank and contents and trestle was 
carried on four 14” x 14” x 4” bearing plates, thus producing stresses per 
square inch in the brick work which were far in excess of any safe prac- 
tice. See descriptions below table No. 1 and table No. 2. 

Second: That the design of the steel trestle supporting tank was 
faulty in that bearing plates were only 14” x 14” and that horizontal chords 
at top and bottom and also diagonal members were riveted to corner posts 
at points 18 inches above the bottom and below the top of same, which 
produced a serious bending moment in these posts, which is contrary to 
good practice. The fact that corner posts were inclined at an angle of 
over 2U degrees also considerably increased the stresses in the corner 
posts and all the horizontal members. 
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Iron Hoops for Wooden Water Tanks 


Brief abstract of a committee report presented at the annual meeting of the 
American Railway Bridge and Building Association. 


Flat Hoops. Until recently flat hoops were used almost universally. 
Many advocate this style as the best, claiming that the hoops have a more 
uniform bearing on the staves, do not crush the fiber of the wood, and if 
properly put on and cared for will outlast the staves. 

The experience of others has been to the contrary. Flat hoops have 
been removed after a comparatively short service, badly corroded on the 
inside and with the staves badly decayed under the hoops. Location of 
the tank is a factor in the life of a hoop. Ata terminal, perhaps next to 
an engine house or a clinker pit, the hoops will deteriorate rapidly. 
There are instances in which the water in the tank is especially injurious 
to the hoops, and location near salt water is also a severe test. In thick- 
ness they run from }-inch to g-inch and in width from 3 to 6 inches. 
Some roads use a uniform thickness and vary the width, some use a uni- 
form width and vary the thickness, while others use various widths and 
thicknesses. Steel hoops are found to be brittle, and often break while 
being tightened, or asthe result of the swelling of the tank or on account 
of unusual weather conditions. The most serious objection is that they 
corrode more easily than wrought-iron. Galvanizing lengthens their life, 
but does not eliminate the brittleness, and many claim that the galvaniz- 
ing covers surface defects that would otherwise cause the rejection of the 
material. Galvanized hoops should be inspected before and after galvan- 
izing. 

Round Hoops. Round hoops have come into use only within the last 
few years and seem to be proving very satisfactory. Wrought-iron is 
considered the best material and is more easily obtained in this form than 
in the flat shape. Mild steel is sometimes used, but has the objection of 
brittleness. 

One argument in favor of the round hoop is that fully 90% of its 
surface is exposed to view; deterioration is more easily discovered and 
painting is more effective. With the flat hoop, at least 40% of its 
surface is next to the staves and practically inaccessible. It is claimed 
that because the round hoop has less bearing surface on the stave it 
crushes into the fiber and not only weakens the stave, but induces de- 
cay. Others who have had experience say that ifthe hoop is properly 
put on there is no appreciable crushing of the fiber. 
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The round hoop forms a ledge or pocket on the upper side which al- 
lows the accumulation of dirt, cinders and moisture. Some claim that 
this is not a serious matter because the sun and wind evaporate the mois- 
ture before harm can result. The Wheeling & Lake Erie Railway calks 
the round hoops with oakum and fills the top space with roof cement 
to shed water and also to protect the hoops. 

Square Hoops. The committee received no report from any railway 
using square hoops as a standard. The Illinois Central Railway has one 
tank equipped with hoops ? by 2 inches, which may be called square 
hoops for all practical purposes. These have been in service for about 
twenty years, and show no great sign of deterioration. In parts of Mis- 
sissippi there are many wooden tanks with hoops from 1} inches to 
% inches square, put on in three sections. 

Segmental Hoops. The segmental hoop has one flat side and does 
away with the objection to the round hoop of crushing into the wood and 
of collecting and holding dirt and moisture. It has all the advantages of 
the flat hoop, with the added one of being narrower for the same length; 
and because it is heavier at the center it is not weakened so quickly by 
corrosion. The material is a standard shape that is carried in stock. 

In tanks 20 to 30 feet in diameter it is usual to have the hoops in 
three sections; some railways use four and others use two sections. The 
two-section hoop is difficult to erect, and by using more sections the 
stress on the staves can be more uniformly distributed. 


The Jamestown Conflagration. 
By Charles E. Eldridge (Member N. F. P. A.) 


This little burg of some 600 souls suffered a disaster which in propor- 
tion to the population was really worse than the Chicago or San Francisco 
fire. It is typical of fires occurring almost daily somewhere in the United 
States. 

In Block No. 8 some twenty-five stovepipes for flues were present 
originally, but by educational work along fire prevention lines the number 
was reduced to five. Unfortunately, if the report be true, the correct crim- 
inal stovepipe was not removed. However, in a high wind the draft up 
a chimney flue is severe, and a stovepipe passing through a wood ceiling 
and blind attic, and out through a shingle roof can warm up matters pretty 
generally, 

If, however, the other theory is correct, that a locomotive spark and 
its ‘ affinity ” a beautiful blonde rubbish pile, were responsible, still the 
lesson could be learned for maintenance of properties in clean condition, 
and ordinances enforced for safeguarding life and the assessor’s tax list. 
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Note the buildings that were wiped out in the one fire. This fire was 
no respecter of construction, brick or stone walls did not stop the oncoming 
flames, neither did a 100-foot street, as the heat radiation ignited the 
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cornices and frame awnings, breaking glass fronts of frame buildings. - 
Evidently, a few fire brands aviated and ‘+ did business,” as two dwellings 
and a church at the extreme south of the mercantile area were also included 
in the loss. 
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Should not all cities profit by this disastrous experience of the citizens 
of Jamestown, and eliminate the criminal stovepipe flue; adopt ordinances 
for the elimination of rubbish accumulations, storage of oils and explosives, 
and provide an adequate fire protection equipment consisting of efficient 
waterworks system and fire department commensurate with the needs of the 
town? 


Color, Paint and Varnish Factories. 


By F. E. Roberts (Member N. F. P. A.) 


Part I.—Cotor FAacroriegs. 


Historical. 


The term ‘‘painting’’ is generally used to denote the fine art of that 
name. It need hardly be said that the products of the factories covered 
in this article are used for much more prosaic purposes than that of 
painting pictures. Still there is no radical difference between the paint 
for what is known as an oil painting and that for painting a building. 
The one is of finer materials than the other, but both are of the same 
nature. So when we look up the history of paints and pigments, we find 
that their use commenced in a decorative and artistic way. A propensity 
for the use of pigments and dyes in an artistic way has always been shown 
by people of ancient civilization, and also by uncivilized tribes as well, 
the latter, generally in a very crude manner, by decorating the body and 
articles of ornament or use. 

While much might be said concerning the history of painting from 
an artistic standpoint, only a few facts will be given. Ancient Egyptian 
paintings on walls of tombs and temples, on papyrus and mummy cases, 
have been discovered of dates as early as 1900 B. C. Until about 400 B. C. 
only four colors were known—red, yellow, black and white, the term 
*‘color’’ being used in its ordinary, not in its strict, sense. These pig- 
ments, all native in origin, were mixed with gum and water, or a native 
gummy sap, for use. 

While drying oils were possibly known from the beginning of the 
Christian era, no attention appears to have been paid to them as a medium 
for mixing with pigments until the discovery of the properties of linseed 
oil by the monks in the 18th century A. D. It is interesting to observe 
that their crude formula for its preparation is somewhat similar to the 
way ‘‘hot pressed’’ oil is made to-day. Oil painting probably com- 
menced about this time, certainly came into vogue in the 15th century 
A.D. The history of turpentine seems to be wrapped in obscurity, but 
as it is made from the sap of the pine tree by a simple process of distilla- 
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tion, it has probably been known for centuries for the purpose of thin- 
ning oil paint and hastening the drying. 

The manufacture and use of paints for ordinary purposes date from 
the discovery of an artificial way of making white lead in the 17th cen- 
tury A. D. While a native white lead (lead carbonate) had been known 
and utilized for centuries, it is probable there was no general use of 
paints in the ordinary sense until this industry was well established. 
To Holland belongs the credit of first manufacturing white lead (chem- 
ically a mixture of lead carbonate and hydrate). ‘‘You cannot beat the 
Dutch,’’ and it is said that what is practically the old, slow, cumbersome 
Dutch or ‘‘stack’’ method, as to quality of product, has not been improved 
on nor indeed equalled by later processes. Presumably the Dutch were the 
first to manufacture linseed oil commercially, and to make use of it for 
mixing paint. Some of the first presses used on this side of the Atlantic 
came from Holland. 

The manufacture of white lead is called the foundation of the paint 
industry, because white lead is the base, or perhaps we should say used to 
be the base, for most of the common paints in use. If we term white 
lead the fabric of the paint structure, we must associate with it linseed 
oil as the binding material. 


Introductory. 


For convenience, the general term benzine will be used to express any 
highly volatile product of petroleum that may be employed, as gasolene, 
naphtha and benzine, or, in some few cases, volatile products of coal tar, 
as coal tar naphtha and benzol. Reference is made to the record of paint, 
color, and varnish factory fires, published in the October, 1908, issue 
(Vol. 2, No. 2) of the QuARTERLY of the National Fire Protection Asso- 
ciation. It was assumed, and it is true of most establishments, that lin- 
seed oil, substitutes therefor, turpentine, products of petroleum or coal 
tar, alcohol, white lead and many other pigments, are purchased, and not 
manufactured on the premises. The manufacture of various coloring 
pigments and paint products, of varnishes and japans, will be considered 
parts of a complete plant. 


Pigments. 


The pigments procured, ready for use, comprise all the whites and 
blacks, the usual browns, and some yellow, red and blue pigments. 
Many are natural mineral products, more or less purified, others prepared 
by processes beyond the scope of ordinary dry color works. The prin- 
cipal varieties are as follows:— 

White Pigments. White lead, zinc oxide (zinc white, Chinese 
white), lead sulphate (sublimed white lead), barium sulphate (barytes), 
blanc fixe (an artificially prepared form of above), lithopone (a mixture 
of zinc sulphide, zinc oxide and barium sulphate), calcium carbonate 
(whiting, Paris white), calcium sulphate (gypsum, terra alba, mineral 
white), kaolin (China clay). 
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Black Pigments. Lampblack, boneblack, carbon black. 

Brown Pigments. Umber (raw and burnt), Vandyke brown. 

Yellow Pigments. Ochre, Sienna, litharge (lead oxide). 

Red and Orange Pigments. Iron oxides (Venetian red, Indian red, 
colcothar), red lead, orange mineral. The two last are considered chem- 
ically as mixtures of lead oxide and peroxide. 

Blue Pigments, Ultramarine, cobalt blue (artificial mineral pig- 
ments). 

The white pigments mentioned, other than white lead, may be used 
as substitutes for that material, either in whole or in part, in making up 
the base for paints. 

Hazards. With the exception of the blacks, all of the above pigments 
are generally considered as non-hazardous in storage. Still, in some 
cases, there are a few which will be mentioned that might make trouble. 
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Laboratory 


Zinc Oxide. A barrel of zinc oxide, on being opened, was found to 
be a glowing mass in center of barrel. Zinc oxide is manufactured by 
burning the vapor of zinc ina current of air. If air supply was in- 
sufficient, some zinc might fail to burn and be deposited in a finely di- 
vided form with the zinc oxide. In this form zinc is liable to spontaneous 
combustion, especially with access of dampness, possibly aided by pres- 
sure. It would seem that a considerable deposition of zinc dust at one 
point in the barrel would have to occur for this to take place, and further, 
that while the zinc oxide in immediate contact might be heated to incan- 
descence, such incandescence would not extend far. Zinc oxide itself is 
incombustible. A possible, but not a probable, hazard. 
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Vandyke Brown. The natural mineral product probably is harm- 
less, but as some so-called Vandyke browns, artificially made, contain 
lampblack, such product might be subject in modified degree to lampblack 
dangers. Trouble with this color is probably rare. 

Black Pigments. If material is free from oil, not too closely packed, 
and is preserved from dampness or excessive heat, cases of spontaneous 
ignition will be rare. By excessive heat is meant, for instance, setting a 
barrel of lampblack against hot steam pipes. In one establishment, at 
least, care is taken that the barrels shall not be roughly handled, tending 
to compact the mass. Storage is generally not large. It is bulk storage 
in barrels or larger containers where trouble, if any, may arise. Storage 
in the familiar paper packages ordinarily presents no danger. 


Dry Color Works. 


Manufacture of Pigments, The usual process of manufacturing pig- 
ments, or what are generally known as ‘‘dry colors,’’ is purely a chemical 
one, that of precipitation. From a fire point of view it has the advan- 
tage of being a ‘‘wet process.’’ The principle of chemical precipitation 
as applied to dry colors is as follows: When two or more substances are 
dissolved in water or other liquid, mixed together, and a product can be 
formed by mutual decomposition of ingredients, at the existing temper- 
ature, that is insoluble in the liquid medium used, or that may be formed, 
such substance will separate in the solid state called a precipitate. This 
is in the form of a powder or sediment. Thus when a solution of potas- 
sium chromate in water is mixed with a similar solution of lead acetate, 
lead chromate (chrome yellow) separates as a precipitate, while potas- 
sium acetate remains dissolved in water used. The chromic acid leaves 
the potassium and unites with the lead to form lead chromate, at the 
same instant the acetic acid leaves the lead and unites with the potassium 
to form potassium acetate. It must not be supposed that all the reactions 
used in color making are as simple as this,—indeed this is not quite the 
way chrome yellow is commercially prepared,—but the principle is the 
same. Some of the solutions are quite complex, various acids are added, 
different degrees of temperature are employed (not exceeding boiling 
point of water), but it is steam heat that is utilized, and always water in 
excess. 

It is a well-known principle that from the three primary colors, red, 
blue and yellow, all the hues of the rainbow can be made by appropriate 
mixing. These colors (possibly in several shades) are prepared by the 
precipitation process mentioned. Green is also prepared by precipitating 
a yellow on a blue pigment in the vat. The four pigments, red, blue, 
yellow and green are the dry colors usually manufactured for use in the 
paint factory. Any further combinations necessary to produce different 
tints are made when the colors are ground in oil, or in the final mixing of 
the paint. The pure pigments generally possess great coloring power, 
and an addition of considerable, much cheaper, white pigment can be 
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made without materially altering the tint. Such admixture is made in 
the precipitating vat. This allows the manufacturer to prepare several 
grades of the same color at corresponding prices. Either C. P. (chem- 
ically pure) or the so-called ‘‘graded’’ or ‘‘extended’’ colors are used in 
making paint. 

‘*Lake’’ pigments, using coal tar dyes, may be manufactured for use 
in paints. Technically a ‘‘lake’’ is a metallic salt of an organic color 
acid. A popular description of such a pigment might be ‘‘a chemical 
combination of an organic with a metallic substance.’’ The process is 
essentially the same as described when a color is liberally extended with 





Color Vats 


an admixture of white pigment. In a vermilionette, or eosin red, such 
**base’’ may consist in whole or in part of orange mineral. The precip- 
itated particles of pure pigment, intimately mixed with the particles of 
base contained in the vat, have sufficient coloring power to give the effect 
of one solid color. ‘‘Vermilionettes’’ using a coai tar dye of the eosin 
class, and ‘‘permanent reds’’ using dyes of a different class in a somewhat 
complicated reaction, are the usual representatives of these pigments for 
paints. Any color, however, can and may be made and vegetable dyes 
can be used in place of coal tar dyes. Lake pigments have had the repu- 
tation, with some reason, of being liable to fade, hence the name, ‘‘per- 
manent red’’ said to be deserved. Many are combustible. 
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Wooden vats are employed for the precipitation (one size is 8 feet 
diameter, 7 feet high) provided with power mixers (vertical shaft fitted 
with horizontal arms or paddles). Five hundred to 4,000 pounds of pig- 
ment are made at a time in vat of above size, according to whether chem- 
ically pure or a graded color is being prepared. When the precipitation 
of color is complete and the precipitate has settled to the bottom of the 
vat, the supernatant liquid is drawn off to the sewer, and the sediment of 
color thoroughly stirred up and washed with several changes of water, one 
test being that the final washing water shall not turn blue litmus paper 
red (absence of free acids). By an old cumbersome method (yet in use), 
the color is allowed to drain over cloth, the wet mass gathered in cloths 
into flat cakes, and water expressed by a hand lever or screw press. The 
modern way, however, is to pump the sludge of color through a filter press, 
which collects the sediment in the upright shallow chambers, covered 
with filter cloth, composing it, and effectually removes most of the water, 
Jeaving coherent cakes of color about 14 inches square and 14 inches 
thick. 

Drying. The cakes of color, whole or broken into small pieces, are 
placed on slatted wood frames, covered with paper or cloth, and piled 
one above the other on floor of drier. Or there may be fixed or movable 
wooden or metal racks in drier. Dry rooms or closets are generally of 
wood and usually metal lined, heated by steam pipes or hot air blast, 
preferably the former, in which case circulation of air may be induced by 
an exhaust fan on the same principle as utilized in a laundry drier. 
Heat 120° to 140° F. Time of drying from two days to a week. 

Grinding. While there are various forms of mill for grinding colors, 
only three will be described, which may perhaps be considered as general 
types. 

Pulverizers are a combination of beating and cutting or rashing. <A 
popular kind is the Schutz-O’Neil Limited Pulverizer. The pigment 
first passes through a ‘‘disintegrator’’ (not a part of the mill but con- 
nected with it). This is an arrangement of interlocking teeth with wide 
clearance which breaks up the large lumps. The material then falls into 
the feed hopper of the pulverizer. The grinding is done by a beating 
process against the sharp corrugations of a fixed shell lining the inside 
circular surface of a grinding chamber, this chamber being in a vertical 
position. The beater plates consist of steel discs, around the edge of 
which are riveted projecting steel lugs or beaters, there being from two 
to five beater plates, according to size of mill. The plates are fastened on 
a horizontal shaft extending through the center of chamber and revolve 
very rapidly within the corrugated lining, the direction of the corruga- 
tions being at right angles to motion of discs. The speed of a 28” mill, 
1,800 revolutions per minute, and for a 14” mill, 3,200 revolutions. 
Clearance between beaters and corrugated shell is about $ inch. The inside 
beater plate has several perforations to let air into chamber, and also two 
fan blades to force current through mill. There is also a perforated 
‘*mill plate’’ for keeping material in chamber not perfectly ground, and 
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a cone plate adjusted to fit more or less closely the cone shaped delivery, 
which regulates quantity of air passing through mill and fineness of 
product. Both of these plates are fixed on shaft and revolve with it. A 
fan contrivance returns the ‘‘tailings’’ (coarse pieces) through the mill 
again. As the product is blown into the receiver more or less in the 
form of dust, it is necessary to have such receiver covered with a cloth 
dust collector, which allows air to pass out and retains material. Thisis a 
very efficient form of mill, not exactly free from fire hazard if a nail or 
pebble happens to get mixed up with the color. 
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Schutz-O’Neil Pulverizer and Receiver 


The attrition mill is simply an adaptation of the ordinary stone 
grinding mill, the buhr stones being placed vertically inside a mill case. 
They can be adjusted to run more or less closely according to fineness of 
product desired—speed about 600 to 700 revolutions per minute. The 
pigment is first passed through a ‘‘disintegrator’’ as in the pulverizer. 

A ball mill is an iron or wooden cylinder about 36” in diameter, 30” 
long, resting in a horizontal position on trunnions. Opening in side is 
closed by a perforated iron plate which can be replaced by one without per- 
forations for fine grinding. The top half of cylinder is enclosed by movable 
metal cover, lower half by a wooden casing, which latter receives product. 
The cylinder revolves on its horizontal axis at a speed of about 45 revolu- 
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tions per minute. Grinding is done by a number of iron balls from 1” to 
3” in diameter, placed in cylinder with material to be ground. 

Hazards. The hazards of heat, light and power need no special 
mention, except that electric lighting is advisable for grinding section, 
the installation for this, and also for power, if electric, to be standard for 
dusty places. 

There are no special hazards up to the drying and grinding opera- 
tions except the storage and use of chemicals, which is very moderate, 
where carelessness does not form a factor. Principal chemicals used are 





Ball Mills 


as follows, the chemical name being given when the trade or common 
name serves to conceal, rather than to reveal, the identity of the substance: 
bichromate of potash or soda, prussiate of potash (potassium ferro- 
cyanide), sugar of lead (lead acetate), copperas (sulphate of iron or 
ferrous sulphate), nitrate of lead, bleaching powder or chloride of lime, 
carbonate of soda, caustic soda, Glauber’s salt (sodium sulphate), nitrate 
of soda, acetate of soda, alum, oxalic acid (a solid), orange mineral and 
various white pigments and coal tar dyes; sulphonic acid, acetic acid, 
sulphuric, muriatic and nitric acids. 

At least a carboy each (10 gallons) of the three strong acids men- 
tioned last will be stored, and it is advisable to keep these acids away from 
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the other chemicals. If this is done there should be notrouble. The 
special hazard of sulphuric and muriatic acids, when not mixed promis- 
cuously with other chemicals by breakage or carelessness, is that of 
noxious fumes in a fire arising from other causes; of nitric acid the 
same in a much higher degree, also, if strong enough, of starting a fire in 
connection with packing material or rubbish. It may be remarked that 
the only packing material necessary is that contained in the crates con- 
taining carboys of acid, and there is no necessity at all for rubbish. The 
danger of spontaneous combustion from the chemicals carried is remote 
and could only occur by extreme carelessness and inattention to ordinary 
cleanliness. 

Chlorate of potash is sometimes used for oxidizing one color as first 
precipitated—Prussian blue. This is a dangerous chemical in handling 
and storage—there is no danger in the process of oxidizing the wet color. 
If used at all it is only in small quantities that can be brought in from 
outside as required. The dangers of handling and storage of this sub- 
stance are well known. 

The operations of drying and grinding are the principal hazards of 
color manufacture. The record of the National Fire Protection Associ- 
ation shows that all the fires reported from dry color works, nine in num- 
ber, occurred in drying and grinding. 

Hazards of Drying. It is needless to enlarge on the fact, often 
brought to mind, that fires occur in driers in which the substances dried 
bear no part. The record referred to gives six fires from drying colors, 
in three of which‘colors ignited. The others were due to the ordinary 
hazards of a drier, more or less combustible in itself, and with combus- 
tible contents outside of material dried, the colors not being the cause of 
ignition. It is not intended to convey the idea that colors are very com- 
bustible. Some are at least very difficult to ignite, some more or less 
easily ignited by a flame. The common color, Prussian blue, is an 
example of the latter class. It burns with a glimmering combustion, 
perhaps difficult to follow, but which will penetrate the whole mass and 
is not easily extinguished. But probably no color, so long as it preserves 
its integrity, will inflame quite so easily as the paper or cloth, possibly 
wood, always present. 

Apparently the trouble with some colors is that occasionally chem- 
ical action sets in, the compound decomposes, and what may in a sense 
be called spontaneous combustion ensues. From the fact that for a long 
period the operation of drying a certain color causes no ignition, when 
suddenly fire takes place, one of two theories may be advanced. First, 
that a sudden and considerable increase of the usual temperature of drier 
occurs, which is considered sufficient to start chemical action; or secondly, 
that the color which inflames is not the identical one that has formerly 
given no trouble. It is not meant to insinuate that an experimental mod- 
ification is under trial, but simply that the color may contain some im- 
purity which, under the ordinary heat of drying, can incite chemical 
action in a substance that would otherwise remain quiescent. 
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It appears possible that imperfect washing of the color might result 
in such impurity. In some portion of the batch, chemicals used in the 
process, or that are formed, might remain in the precipitate and prove 
the necessary incentive to chemical action, especially acids. Again, 
trade chemicals are not always chemically pure, and therefore products 
not contemplated are introduced or formed. The barytes admixture, if 
made, would not favor chemical action; in fact it should be considered 
a retardant. Whether the above is the true reason or not, the evidence 
seems to point to the fact that ignition is due to a peculiar condition of 
the color, rather than to overheating. 

It is interesting to observe, that in two out of three cases in which 
colors ignited, the common color Brunswick green, or chrome green, 
was in fault. This is a mixture, not a definite chemical compound, of 
Prussian blue and chrome yellow, often with a large admixture of barytes; 
or, as pointed out by others, a mixture of a combustible substance with 
an oxygen carrier, the barytes being incombustible and acting as a re- 
tardant to chemical action, if at all. But this does not explain why 
chemical action and therefore combustion should take place at 140°. This 
yreen is made in large quantities both in the United States and Canada 
with only few cases of ignition, and not with constant trouble. 

Hazards ot Grinding. The hazard of grinding may be the familiar 
one of spark struck by foreign substance, but not necessarily so. For in- 
stance, it is probable that chrome green can be ignited without any spark. 
A chemically pure green, under the friction of grinding in the confined 
space of the mill chamber, apparently will not stand any considerable 
increase of temperature, probably not so high a degree as it has under- 
gone in the drier, when inthe form of broken cakes. If no attention were 
paid to a considerable rise in temperature, which did not lead to chemical 
action and fire in grinding, the hot product, packed directly in a barrel, 
might decompose and fire occur. From the method of preparation it may 
be inferred the danger of accidental foreign substances is less than in 
many other substances ground. 

In the three fires from grinding, it may be noted that Brunswick or 
chrome green is responsible for two, to which can be added a Canadian 
fire not covered by report. This last fire illustrates the fact that while 
chemical action may be started in a drier, it may not reach the point of 
ignition, also that a change of tint indicates that such action has com- 
menced. This change was noted by the chemist, instructions given not 
to attempt grinding, which were disobeyed, with the result of an explosion 
and fire. In this case a ball mill was used for grinding. A ‘‘graded’’ 
or ‘‘extended’’ color, containing a large amount of barytes or other in- 
combustible white pigment, has given no trouble, so far as records show, 
but possibly might do so if spark were struck in grinding. Such colors 
are certainly less hazardous in drying and grinding than chemically pure 
colors. 

It may be conceded that the hazards of drying and grinding colors 
are not acute, yet they are ¢re hazards of color manufacture. Moreover, 
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the art cannot be expected to stand still, and if danger exists in any new 
color brought out, it will be almost certain to show itself sooner or later 
in the drying or grinding, not in the making. From a fire point of view 
the drying and grinding processes should be isolated from the preparation 
of colors; and such separation has been proved satisfactory from a busi- 
ness standpoint. 


Recommendations. 

Construction, Color Making Department. Where this is a depart- 
ment of a paint factory, it may be desirable for it to form an adjoining 
section, and will naturally follow the method of construction adopted for 
that building, which should be first class. To be cut off by solid fire 
wall with no communication, to be a 2 orl =2 story building with no 
basement, and grade floor cement. In the latter case it will be necessary 
to have a gallery floor, the vats extending through this floor. The oper- 
ations connected with dry color preparation and paint making are entirely 
distinct. There is absolutely no reason connected with the business why 
there should be any communication. It is advisable to guard against easy 
introduction of paint factory hazards by careless workmen, or otherwise; 
moreover, as a fire is much more likely to occur in the paint factory than 
in preparation of colors, a solid fire wall is a better protection than one 
with fire door. 

Construction, Drying and Grinding Department. Should be cut off, 
or better, detached 15 feet. If covered passage connects, fire door to be 
placed at entrance’if first class construction, otherwise at entrance of color 
preparation. To be at least metal-clad with first class roof, but prefer- 
ably of brick or fire resistive construction. In either case this should be 
but one story with no basement, and cement floor. Even with metal-clad 
construction it would be advisable to divide into two sections by fire wall 
of brick or concrete, with fire door communication. The drying room 
will occupy the greater portion of one section. This room, if frame 
construction, should have standard metal protected walls and ceiling, 
metal for ceiling to follow contour of rafters; or by cement on expanded 
metal with an approved incombustible flat ceiling. Self-closing, metal- 
clad door in either case. With first class construction it will be easy to 
make the room practically fireproof and install a standard fire door. It 
would certainly be an advantage to give the grinding section some fire 
resistive qualities, as well as the drying, though not so essential. 

Process. There are no recommendations imperative for color pre- 
paration except to wash colors thoroughly, and keep the strong acids away 
from the other chemicals. Heating of dry room should be by steam 
pipes carefully installed at sides. This is preferable to hot air blast. 
Induced current of air if desired may be supplied to steam coils by fan 
located in grinding room, venting through roof. Metal racks are desir- 
able for drying, as paper or cloth for support of colors cannot be dispensed 
with. Racks should be placed clear of steam pipes, so that no colors can 
drop onto them. 
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In grinding especial care should be taken as to presence of any foreign 
material and watchfulness exercised as to any signs of ‘‘breaking down’”’ 
or decomposition, either before or after grinding. A chemically pure 
chrome green needs careful attention, and any sudden rise in temperature 
is a signal of danger that should not be disregarded. Even if the color 
goes safely through the mill, if it is packed immediately in an unusually 
hot condition, trouble may arise later. Any color that consists of a com- 
bustible material and an oxygen carrier as this green (Prussian blue and 
chrome yellow), should be ground with care. Orange mineral used in 
vermilionettes is an oxygen carrier as well as chrome yellow. While I 
have no personal knowledge of trouble with Prussian blue alone, I believe 
care should be exercised in grinding, or in fact of any color containing 
this substance, which is combustible and not very stable from a chemical 
point of view. 

Fire Protection. Standpipe and hose, fire pails, and chemical ex- 
tinguishers should be installed. If steam is available at not less than sixty 
pounds pressure, steam jet in dry room is advisable. Sprinkler protec- 
tion will be efficient and should include dry rooms. 

Storage of Dry Colors, Where a dry color department is run in con- 
nection with a paint factory, the principal storage will generally be found 
in the latter building, and something will be said regarding any hazards 
of such storage in a subsequent article under the heading of ‘‘Paint 
Factories.’’ Certainly there should be no great amount of storage in 
grinding section and a separate building or cut-off section for bulk of 


storage of dry colors would be an advantage both to dry color works and 
paint factory. 
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Department of Fire Record 


J. ALBERT ROBINSON, Superintendent. 


The Brewery Fire Record. 


There are very few breweries in the country that have been equipped 
with an automatic sprinkler system. This has probably been due to the 
fact that the average brewery is of superior construction. In the few 
cases, however, that we have on record, where fires occurred in sprin- 
klered breweries, the action of the sprinklers has been eminently satis- 
factory and amply demonstrated the desirability of such an equipment. 

The record of losses in brewery fires seems to indicate that, as a 
class, the prevailing type of construction and the nature of hazards were 
such as to result in much lower losses than usually prevail in classes that 
are largely unsprinklered. In 42 per cent of the cases the loss was small 
or negligible, and in 28.5 per cent the loss was moderate. In 14 per cent 
of the cases there was a large or total loss. In some statistics gathered 
on brewery fire losses during a ten-year period, it was shown that the 
average loss per fire was 7 per cent of the total value. 

The greatest number of fires was due to common causes, these 
amounting to 39 per cent of all fires. The principal causes were light- 
ing, smoking, locomotive sparks and careless workmen. 

Special hazards caused 28 per cent of all fires. Barrel pitching 
caused 39 per cent of these, malt grinding 25 per cent and malt drying 11 
per cent. 

From a study of the fires of a special hazard origin, the following 
facts have been deduced :— 

Fires in pitching rooms, if built of wood, are apt to be flash fires due 
to the fact that woodwork in room has become saturated with pitch from 
pitch-laden vapors that constantly arise in the process of pitching kegs. 
Pitch kettles should not be left alone when in use. Pitching sheds are 
frequently ignited by overflowing of pitch, or the ignition of vapors. 
Pitch kettles are generally of iron set over coal-fired brick super-heaters. 
Steam heat, instead of direct heat, in pitching rooms would reduce the 
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hazard. Pitching rooms should be of fire-resistive construction, cut off 
or detached from cooper shop or other buildings. 

In malt houses the principal danger is not from the malt kilns, but 
from ventilating fans, the rapidly revolving fans causing overheated 
journals. Ventilating fans should be housed in fire-resistive rooms. 

The Hooker system of grain drying used in a number of breweries 
consists of a high steel tower about eight stories in height, through which 
hot air is drawn from boiler flues by a blower, and down which the wet 
grain is allowed to circulate after being elevated to the top of the tower 
by two ordinary chain and bucket elevators in steel and wood-enclosed 
shafts. Grain dryers should be put in a cut-off building and have as little 
woodwork about them as possible. Attendants should never leave dryers 
alone. 

Malt used at some breweries is screened before being brought to plant 
and also again screened at plant before being ground. Some screens are 
equipped with magnets and some are not. Where the screening machines 
are not equipped with magnets, probably more steel and iron chips, etc., 
pass over the grinding mill magnets than would if the screening machine 
were also equipped with magnets. 

Malt mills should preterably be made of iron and have iron relief 
covers. Ducts and elevator legs should be of iron. Hoppers on malt 
mills, which are made of wood, are readily blown out in case of explo- 
sion. Magnets should be carefully watched and replaced when they 
begin to show any weakness. Dust arresters are important adjuncts to 


malt mills. Explosions in these mills are liable to create sufficient back 
draft to carry burning dust to ducts and head of elevator legs and 
thence by conveyor to ground malt bins. Fires frequently break out due 
to explosions in malt mills in the vicinity of bins on the upper floors. 
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Breweries—Fire Record 
Total Number of Fires, 100. 


{. CLASSIFICATION OF CAUSES. 


Summary. 


Common Causes. 


No. of Per Cent Per Cent 
Fires, of Common, of Whole. 


RE sa kava oed se) 6 15 6 
Power 2 5 
Boiler SD arsip ie MASE cree 3 8 
Spontaneous Ignition.................. 4 10 
Pa MR DIN eg 31a, cd nas fh cardcahn (res esos e teuats 5 13 
NNRAMN NEE tha ices eS TanclS Keene 2h a gaat rae 1 3 
LAMCOMAINS DPGIES «ois ek oe eens 6 15 
DUES Soler. Sia cusre'e efor alain olmieee wala, ote 1 
I ON tise Kea se aoe 0 Were cle bs 1 
Careless Workmen 6 
Mischievous Children < 2 
| SEE TOT ee CLOT RT EER ECR TOT 2 


Oe RH DS ork OO LO 


bo 


Total 


Special Hazard Causes. 


No. of Per Cent Per Cent 
Fires. of Special. of Whole. 


SE OND ids 5 ot wi edkaeevavbe aan 11 39 11 
PRE Ee reer eee 25 7 
Malt Drying 1] 
STEEL 2 9°11 Ce ee ea ee 7 
Spontaneous Ignition in Ice House...... 
Cold Storage 

Vat Varnishing 

Elevator Leg Friction. .... 


to 
Qo 


me Re Re bO bo 


Total 


‘Common Causes 
Special Hazard Causes 
Exposure 

Incendiary 

Unknown ...... 


Total 
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Details. 
Common Hazards. 


64. Careless Workmen. Workmen engaged in making repairs to 
elevator started fire with gasolene soldering torch. 
66. Careless Workmen. Men were thawing out frozen pipes at 
water tanks by using lighted candles. A candle was allowed to burn away, 
setting fire to a rafter. 
67. Light. Gas which had leaked and accumulated in basement 
ignited by ice puller’s candle. 
384. Matches. Proprietor lighted match to look at cash register. 
Spark flew into gauze trimmings of bar. 
1063. Locomotive Sparks. Started in wall of artificial-ice building. 
1223. Fourth of July Fire. Sky rocket supposed to have fallen in 
malt through open window. 
1287. Careless Workmen, Fire started in wheel pit of engine, while 
several men were about. 
1307. Light. Lighted candle left in storeroom by employee. 
1409. Boiler. Frame partition too near brick setting of a_ boiler 
recently installed. 
1574. Light. Short circuit in electric wiring near roof. 
1579. Spontaneous Ignition, Painters’ rags left by men who had 
been varnishing office. 

1784. Locomotive Sparks, Occurred on roof of germinating room. 

1933. Locomotive Sparks, Entered ventilator and ignited hay in 
barn. 

2087. Careless Workmen. Painters disarranged electric light wires 
on roof. 

2197. Mischievous Children. 

2372. Smoking. Match or cigar stub thrown in opening on floor of 
saloon. 

2417. Smoking. Hot pipe or matches left in workman’s clothes in 
locker. 

2549. Boiler. Night man was cleaning out boiler oil feed pump and 
the vapor from oil was exploded by coming in contact with his lantern. 

2771. Careless Workmen, Caused by plumbers repairing pipes. 

2986. Sparks from Boiler Stack. 

3006. Power. Friction of belt. 

3033. Spontaneous Ignition. Occurred in pile of empty malt bags. 

3063-A. Sparks from Boiler Stack. 

3084. Smoking. Watchman was smoking and set fire to hay on 
second floor of stable. 

3293. Light. Heat from electric bulb attached to long portable lamp 
cord ignited pile of burlap bags, on which it was carelessly laid. 


4193. Spontaneous Ignition. Occurred inside of a grain cleaner 
which had been idle for about two months. 





ee 
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4682. Light. Poor electric wiring. 

4915, Light. Worn or defective electric wiring. 

5434. Mischievous Children. Fire caused by children having a bon- 
fire in alley. 

6263. Smoking. Hot pipe or matches in pocket of workman’s coat 
which was hung too close to hot steam coils. 

6267. Boiler. Fireman carelessly laid red hot slice bar against wood- 
work, 

6603. Power. Short circuit in electric motor. 

6613. Careless Workmen. Employee repairing tin-work on tower 
left his blowtorch burning when he went to dinner. 

6778. Lightning. Did not penetrate building. 

9269. Locomotive Sparks. Spark entered wooden sheathed roof 


house on malt house containing coils, through cold air intake. 


Special Hazards. 


388. Barrel Pitching. The supply to the natural gas heated pitching 
kettle was turned off and vapor from pitch was thought to have been ignited 
by contact with hot stack in which soot was smouldering. 

552. Malt Drying. Occurred in kiln while in operation. 

868. Malt Grinding. Foreign material in malt mill caused a spark 
which passed through ground malt elevator legs to malt bin on top floor of 
brew house. 

906. Malt Grinding. Explosion occurred in malt mill. 

1096. Barrel Pitching. Smoke pipe from pitching machine came in 
contact with the wooden cornice. 

1192. Cold Storage. Fire occurred inside of wooden boxing around 
six-inch brine pipe from refrigerating machine which was filled with pitch 
and ground cork; undoubtedly caused by development of heat in the pitch 
compound which was poured in four hours previous to the discovery of the 
fire. 

64-A. Elevating. Friction in elevator leg in malt house. 

1379. Spontaneous Ignition. Occurred in wet sawdust and shavings 
in ice house. Broke out three times during the day, the third time proving 
disastrous. 

1468. Barrel Pitching. Pitching kettle was left unattended, ,and a 
draft blew fire against the side of pitching shed or into the kettle. 

1550. Spontaneous Ignition, Occurred in shavings and sawdust 
packed at sides of building which was formerly used as ice house. Had 
been on fire in practically the same place twice the same day. 

2192. Malt Grinding. Explosion occurred in malt mill. Fire com- 
municated through from elevator legs to malt bin, to which it was confined. 

2383. Malt Grinding. Spark occurred in malt mill. 

2442. Barrel Pitching. Pitching kettle was overcharged and boiled 
over during absence of the attendant. 
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2745. Grain Drying. Dryer had just been emptied of dry charge and 
new wet charge had been put in. Apparently the new wet charge did not 
move along properly and part of the apparatus became overheated, causing 
the fire. 

3202. Malt Grinding. Foreign material passing through malt mill 
caused explosion, although mill was provided with good magnets and 
explosion preventor. Explosion occurred in dust in the elevator legs. 

3637. Barrel Pitching. Pitching kettle was poorly arranged. Pitch 
ran over and was ignited from coal fire. There was considerable combus- 
tible material near kettle. 

3881. Grain Drying. Fire apparently occurred from spontaneous 
ignition or from the heating of the grain on the screens over the kilns. 

4573. Barrel Pitching. Fire caused by man who was lighting fire to 
heat pitch. 

5775. Vat Varnishing. Vats had just been varnished with brewer’s 
pitch. The varnish vapors were ignited by torch carried by someone pass- 
ing by, which caused an explosion in one of the vats. 

5997. Barrel Pitching. Ignition of varnish while coating barrels. 

6181. Malt Drying. Fire occurred in fireproof malt dry kilns while 
kilns were full of malt. 

6458. Barrel Pitching. Pitch kettle became overheated, or boiled 
over, setting fire to belting overhead and also frame shed in which it was 
located. 

6614, Malt Grinding. Foreign substance passing through a Dobbler 
mill caused spark. An explosion occurred which opened the relief cover. 

6616. Barrel Pitching. Violent explosion occurred in a Universal 
Pitching Machine from unknown cause. 

6670. Malt Grinding. Explosion of dust occurred in a dust arrester 
of malt mill. 

6809. Malt Grinding. Foreign material passing through malt mill 
caused a spark which was carried to receiving hopper under cover of 
another malt mill, which allowed it to smoulder but not break out. When 
spark reached hopper it exploded dust which had accumulated there. 

7i5i1. Barrel Pitching. Pitch kettle boiled over into coal fire and 
frame pitching shed was set on fire. 

7033. Barrel Pitching. Pitch was ignited by fire in furnace and was 
communicated to pitch-saturated woodwork of building with such rapidity 
as to resemble an explosion. 


Exposure. 


716, Fire caught from a wholesale grocery exposure. 

4605. Fire caused by spark from roof of germinating room from fire 
in coal pockets south of plant. 

6630, Burning brands from a one-story frame building adjacent. 
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Incendiary. 


648. Baled hay was carried into building and a fire set. 

3323. On entering the building shortly after fire was discovered, two 
water pails, each nearly filled with a highly inflammable material used for 
the purpose of painting structural iron work, with a lighted candle inserted 
in each pail, were found on the second floor in a room which was occupied 
as a sleeping apartment by one of the owners. 


Unknown. 


50. Fire discovered breaking through roof over loft in wash room, 
Loft used for keg storage, etc. 

274. Occurred on fourth floor occupied for storage of ground malt, 
water tanks and surface coolers. 

607. Occurred in frame barn. 

$115. Possibly due to incendiarism or cigarette used by watchman. 
Occurred in malt mill section. 

$552. Occurred in wash house. 

1617, Occurred in basement of bottling department near a carpenter’s 
bench. 

1744, Discovered between two bins of ground rye and malt. 

2117. Occurred in work room. 

2179, Pitching machine had been raised from foundation and left 
suspended by chains. Fire occurred on top of the suspended machine 
which had a coating of pitch, and spread to barrels piled nearby. Incendi- 
arism was suggested. 

2629. Occurred in cooper shop. Was possibly caused by painters’ 
cloths or rags left on steam pipes in room. 

2820. Occurred in brewer’s office, second floor. 

2846. Occurred in engine room. 

3063. Fire started ina corner of room above boiler. It was sug- 
gested that it might have been due to a match being thrown in a corner. 
Smoking was not allowed, however. 

3846. Workmen had been at work the day previous laying a water- 
proof material on the floor. It was thought that this possibly might have 
been the cause of fire. 

4243, Occurred in boiler room. 

4394, Occurred in bottling house. 

4761. Premises vacant during holiday. Fire occurred in bottle storage 
department. 

4785. Supposed to have occurred from short circuit of electric wires 
or spontaneous ignition of accumulated oily waste material between floor 
and ceiling of pump and condenser rooms. 

5008. Occurred in brew house. 

5086, Fire occurred among corks in storage house. 

5089. It was thought that fire was possibly caused by careless smok- 
ing, although smoking was strictly forbidden about the premises. 
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5634. Occurred at fan house above malt kilns. 

5637. Occurred on conveying floor of malt house. 

6047, Occurred in small tank room on top racking room in wash 
house, due possibly to combustible material and candle left burning in room, 
or an employee stealing a smoke. 

6472. Occurred in angle outside of building next to wash room. A 
pitch kettle was located nearby but had not been used for three days. Fire 
occurred at noon time. 

6997, Fire occurred in boiler house. 


Watchmen’s Failures. 


Watchman failed to discover fire in six cases, or twenty per cent of the 
fires where watchman’s service was maintained. Fire was discovered in 
two cases by employee, and in four cases by an outsider, where the watch- 
man failed in his duty. Details as follows :— 

3323. Fire discovered by outsiders. This was a clear case of incendi- 
arism. Watchman’s service was standard. Watchman was not accused of 
the crime, but his whereabouts were not explained in the report. 

6997, The aiarm was given late, asthe watchman was asleep and failed 
to give alarm until some time after fire had started. An outsider pulled in 
public fire alarm box. 

3881. Failed to discover fire, as he was in a different part of building. 
Discovered by employees. 

$552. Fire was discovered by an employee, who notified the watchman. 
The latter had failed to discover fire. 

2846. Fire discovered by outsider. Details of watchman’s failure not 
given. 

3084, Watchman failed to discover fire, being in another room. Was 
discovered by an outsider who, after considerable delay, sent in an alarm 
from a street box. 


2. MISCELLANEOUS STATISTICS. 


Statistics on Losses. 


Unknown Total 
Common Special Incendiary No. of 
Causes. Hazards. Exposure, Fires. 
No. of Per No, of Per No. of Per No.of Per 
Fires. Cent, Fires. Cent, Fires. Cent. Fires. Cent, 
No Claim. sca... 3 8 2 7 ae ees 5 6.5 
Bimght ioss........... 4 11 4 15 1 3.5 9 10. 
Stall 1668:..5..55. 10 28 9 838.5 5 17.5 24 26,5 
Moderate Loss... .. 9 25 9 88.5 8 29 26 28.5 
Considerable Loss .. 2 6 BS OR 9 32 14 15.5 
heres Lee ......,. 5 14 ans 1 3.5 6 6.5 
@oetal IG0ss .. 5.5... 3 & zh La 4 14.5 7 7.5 





Total with data given 386 100 27 ©6100 28 100 91 100 
EOE 6 <5) dies cineys 3 1 5 9 


100 
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Protection Used. 


The following kinds of protection were mentioned: chemical extin- 
guishers used in six cases; standpipes used in nine cases; water pails used 
in eleven cases; private outside equipment used in seventeen cases; public 
outside equipment mentioned in sixty-five cases. In eighteen cases no 
mention was made concerning the nature of equipment used. In one case 
the report stated that the fire was allowed to burn itself out. 

Automatic sprinklers practically extinguished three fires, and fire was 
extinguished before sprinklers operated in one other case. 


3. ROOMS IN WHICH FIRE OCCURRED. 





Unknown Total 
Common Special Incendiary No. of 
Causes. Hazards. Exposure. Fires. 
No. of Per No. of Per No. of Per No.of Per 
Fires. Cent. Fires. Cent. Fires. Cent. Fires. Cent, 
Barn or Stable..... 2 55. ne 2 7 4 4.3 
BatTOOM: «iis 653 os 2 ee a ai a Re: 2 2.2 
Barrel Pitching De- 

Meese 43 _ 11 39 ed es 2. Had 
Boiler House ...... 4 11 ae me 2 7 6 6.4 
Bottling Department 3 & ee ei 1 3.5 4 4.3 
Brew House....... 2 5.5 4 14 2 7 8 8.6 
Cold Storage (Me- 

chanical or Ice)... 2 5.5 1 4 1 3.5 4 4.3 
Condenser Room... .. md ey i 1 3.5 1 1.1 
Cooper Shop ...... iia a oh iM 2 7 2 2.2 
Engine Room...... 1 Be ss ai 1 3.5 2 2.2 
FC@ FIOUSe.. 6% 6%. ee 2 5.5 2 7 4.3 
Locker Room ..... 1 ye ee eg a 1 I 
Malt or Grain House 5 13.5 9 82 i 11 17 18 
Oilice. 80: esas 1 De es oh 1 3.5 2 2.2 
CARO: 2 csi serv sts a ans hy sis 2 ‘t 2 3.2 
Paint Shop ........ 2 oe a . 5 sa 2 2.2 
BRON E Se oc oa 8 ol areca 2 ioe» as Ls 1 3.9 : 3. 
Storage  Miscel- 

5 6 to |<. #4 5 18 IE 2 
DOp PICO... ek. 1 2 S, 2 7 3 3.3 
VatRoom ..5..+s:. ae og 1 4 a3 rs 1 sk 
Wash House ...... 1 ae ks a 2 7 3 3.3 
Total with data , 

re 37 100 28 100 28 99 93 100 
i) 2 e% an rar 5 ns 7 
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OR NIGHT FIRES. 


Common 

Causes. 
No. of Per 
Fires. 


_.. ae 16 47 
DROME te a 18 53 





Total with data 
PIVEN 3° 5 es 34 
No data . ° - o 
TOGA 6) s -% 39 


5. PLANT IN OPERATION. 


Common 
Causes, 
No, of Per 
Fires. Cent. 
Plant in operation . 15 52 
Plant not in opera- 
SO uy, 6 Se 14 48 
Total with data 
PIVEN: 6 6 6 os 29 


Momwata . << + 10 





(io | 39 


6. HOW DISCOVERED. 





Common 
Causes. 
No, of Per 
Fires. Cent. 
Employee .. . 18 51 
Watchman... 8 23 
Auto Pump. . ae 
Sprinkler Alarm . 1 3 
Outsider . ; 23 
Total with data 
BAW oe 8 ot tls 35 
No data 
Total States 39 


7. POINTS OF INTEREST FROM FIRE REPORTS. 


1409. 


should be in contact with setting. 


Cent. 





(Day Fires 6 a. m. to 6 p. m.) 











Special 
Hazards. 
No. of Per 
Fires, Cent, 
18 66 
9 3 

27 
1 
28 
Special 
Hazards. 


No, of Per 
Fires. 


18 69 





Special 
Hazards. 
No. of Per 





Fires. Cent, 
19 76 
5 20 
1 4 
25 
3 
28 


Cent, 


Unknown 

Incendiary 

Exposure, 
No. of Per 
Fires. 


10 33 








21 67 
31 
9 
on 
33 
Unknown 
Incendiary 
Exposure. 


No. of Per 














Fires. Cent. 
13 42 
18 58 
31 

9 
2 
Unknown 
Incendiary 
Exposure. 
No. of Per 
Fires, Cent. 
y 28 
11 34 
2 88 
32 
1 
>» 
oo 


Cent. 


Total No. of 
Fires. 
No.of Per 
Fires. Cent, 


44 48 


48 52 








92 
s 


100 


Total No. of 
Fires. 


No. of Per 





Fires. Cent. 
46 54 
40 46 
86 
14 

100 


Total No. of 
Fires. 


No.of Per 


Fires. Cent. 
46 50 
24 26 

1 1 
beh 
20 21.8 








92 


100 


Boilers should be free for access all around and no woodwork 
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$933. Have no ventilators which open on side of railroad. Fire was 
caused by locomotive sparks entering such openings. 

2417. It was the general opinion that had the watchman been properly 
attending to his duties, the fire would not have advanced as far as it did be- 
fore discovery. 

3084. Fire was discovered by an outsider who went to a nearby 
Gamewell fire alarm box and broke the glass covering the key. He did 
nothing further, thinking that he had turned in the alarm. 

6496, City fire department and employees fought fire with standpipe 
hose. . 

388. Remove pitch kettle farther from main building and place it 
under an all iron shelter. Keep combustible material, such as kegs, etc., 
away from kettle. 

"868. As aresult of fire in wooden elevator and malt bin, the old 
wooden elevator legs were replaced by steel and the ground malt bin was 
replaced by a circular steel hopper with proper relief boards at the top of 
elevator legs. 

1550. Fire ran up stairway and through opening in brick building and 
then through roof. A blank wall or standard fire door at opening would 
have prevented fire entering brick building. 

6614, Fire caused by spark being struck in malt mill. Superior con- 
struction of the building and trunk conveyor undoubtedly prevented a large 
loss. 

716, Exposure fire in adjacent building. Standard wired glass win- 
dows would doubtless have kept fire out of building. 

6630. Fire in an exposing building was communicated to building by 
a burning brand which fell on the shingle roof. 

50. Fire showed the necessity of having watchman provided with 
suitable watch clock, and services extended to thoroughly cover the entire 
premises. 

274. Watchman did not begin his rounds until 9 p. m. Fire broke 
out about 6.45. He would perhaps have discovered it had he made a regular 
round directly after the plant was shut down at 6 o’clock. 

1271, Fire occurred at 1.35 p,m. ona Sunday, at which time there was 
no watchman on duty. Fire had a good start when it was discovered by 
an outsider. Had a watchman service been maintained at all times when 
plant was not in operation, he doubtless would have soon discovered and 
perhaps have extinguished the fire himself. 

3061, Fire was fought by employees with extinguishers and standpipe 
hose. 

5089, As a consequence of this fire, the following pertinent recom- 
mendations were found to be desirable. 

J, Absolutely prohibit smoking throughout plants and especially in 
stables. 

2. Do not build joist pitch roofs. 

3. Do not use wood sheathing unless kept in absolutely perfect repair 
and having joist channels properly stopped off. 
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8 SPRINKLER FIRE RECORD. 


906. Fire occurred in top of ground malt elevator consisting of wood- 
en elevator legs and head, due to explosion in malt mill. Sprinkler equip- 
ment consisted of Manufacturers 1893 heads, wet system, supplied by an 
automatic steam pump. Elevator chutes, etc., were equipped. Alarm 
was given by the action of automatic steam pump. One head operated and 
confined fire to place of origin. No claim made for insurance indemnity. 

4193, Fire occurred inside a grain cleaner, from unknown cause, 
which was located on the first floor under grain bins. Walls were brick, 
floor concrete, and ceiling open joist. Sprinkler equipment consisted of 
Manufacturers porcelain seat heads, dry system, with a Manufacturers anti- 
column dry valve, with probably 750 heads on the system. Primary supply 
consisted of automatic steam pump which gave a pressure of from sixty to 
eighty pounds on the sprinklers before operating. Alarm given by opera- 
tion of electric bell in engine room connected to combination gate and check 
valve. There were thirty sprinklers in room and seven operated, holding 
the tire most effectually within the grain cleaner. Fire extinguished by use 
of water pails. Loss $2382.00 on machinery and contents. 

7033. Fire occurred in the wash-house (also used as pitch room). 
Wash room was a one, equal to two-story brick building, 90 by 280 feet, 
twenty-six feet high. Roof, tar and gravel over two-inch planks on three 
by fourteen-inch rafters, twenty-inch centers, twelve-inch posts, twenty-five 
feet centers. Floor, two and, three-fourths inch plank on cinders. Acces- 
sory woodwork, such as supports for shafting, braces, elevated walk, and 
stairway. One wood slatted | ventilator thirty by one hundred and thirty 
feet, and one fifteen by seventy feet, raised five feet above roof. One seven 
and one-half by nineteen feet skylight, plain glass, in wood frame. Five 
pitching machines in room, three with brick furnaces built in ground, one 
with steel furnace, and one with furnace outside building. Room contained 
several hundred empty pitch-lined kegs at time of fire. Wash-house com- 
municated with frame storage shed (sprinklered) on south, unprotected 
openings, and with three and four-story brick chip cellars (attic space only 
sprinklered) on north and west, with four-inch wood doors between, and 
with one, equal to two, story brick building (sprinklered) containing brine 
pumps and freezing tanks, protected by tin-clad fire doors. Racking room 
(unsprinklered) seventy-five by ninety feet, wood floor and wall, built in- 
side wash-house, with floor six feet above wash-house floor. 

Wash-house equipment consisted of 138 Grinnell and 102 Rockwood 
heads on two five-inch dry pipe systems, Grinnell valves. Equipment not 
standard according to present rules, in that old pipe schedule was used and 
heads were not staggered. Primary supply gravity tanks of 100,000 gallons 
capacity: pressure of 28.5 pounds per square inch on highest line in this 
building. Air on systems at time of fire; pressure of forty pounds at last 
inspection. 

Fire caused by pitch igniting, and was communicated to pitch-saturated 
woodwork and roof with such rapidity that men doing repair work in 














BREWERIES—-FIRE RECORD. 91 


vicinity barely escaped safely from the building. Alarm given before heads 
opened. Chief engineer, who was on the ground and gave the alarm, stated 
that heads opened in about one minute from time fire started, and within 
three minutes sprinklers had fire under complete control. Three streams of 
hose used to extinguish one or two small fires which sprinklers undoubtedly 
would have put out. 

Number of heads opened, 118, all Grinnell on one five-inch system. 

Charred condition of woodwork indicated that fire actually took hold 
over an area approximating 700 square feet. 

Superintendent, who observed action of the sprinklers, stated that 
sprinkler heads around outside of the fire area opened first, which was pro- 
bably due to the fact that heads above pitching machines, where fire 
originated, were coated with pitch from pitch-laden vapors that constantly 
rise in the process. 

9269, Fire occurred in a roof house on malt house, caused by locomo- 
tive sparks. No sprinklers operated and no claim for insurance indemnity 
was made. 


9, MISCELLANEOUS FIRES OF INTEREST. 


H-6616, An explosion occurred in the keg pitching building adjacent 
to cooper shop. This building had brick walls, earth floor and corrugated 
iron roof supported by steel trusses. The window frames were of wood. 

It is the custom in all breweries to coat the inside of beer barrels and 
beer kegs with pitch, whether they be old or new. Pitch is known as 
‘** Brewer’s Pitch,” and comes in barrels ready to melt and use. In this 
brewery this custom is generally followed: The old kegs or barrels are 
first brought to the wash-house, filled with cold water, and after ten hours 
they are emptied and filled with boiling hot water. When the hot water 
is cold it is emptied out and the outside is washed with a brush and water. 
They are then examined by dropping an electric light inside through the 
bung hole to see if there is any broken pitch. If the pitch appears in good 
condition, the keg is passed along as being all right. If pitch is not in 
good condition, the keg is repitched inside. Pitch used is mostly imported 
from Nuremberg, Germany, although there is some American pitch used, 
and at times the imported and domestic pitch is mixed, but this is not 
common. To get the pitch inside barrel or keg it is necessary to first melt 
the pitch at 410 degrees, and then force it into the keg by heated compressed 
air under eight pounds pressure. 

There are several methods of melting the pitch, but the most common 
is by coal fire under a large kettle, the capacity generally being about fifty 
gallons. Such was the apparatus used at this risk in which the explosion 
occurred, and was known as the Universal Pitching Machine, manufactured 
by Henry Rauch & Son, of Mt. Vernon, N. Y., and had been installed 
about one and one half years. The other machine which did the same 
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kind of work and is now in use, was located in same building and beside 
the machine which exploded. This machine is an old one, and was made 
by Pawling & Harnischfeger, of Milwaukee, Wis. 

Two men were employed in the pitching operation, one man for each 
machine. On the morning of this explosion and fire, so far as is known, 
the workmen employed in pitching room followed their usual custom in 
operation of the pitching machines. Foreman and brew master were in 
the pitching room complimenting the workmen on the good work they 
were doing, and on leaving there went to the carpenter shop, which is the 
next building, and in less than five minutes there was an explosion and fire 
in the pitching building. Boiling hot pitch (fifty gallons), at a tempera- 
ture of 410 degrees, flew in all directions. Two workmen, who were badly 
burned and partly unconscious, were removed at once to the hospital, where 
both died within a week. Pitching machine was ruined. Doors and 
windows were open at time explosion occurred, otherwise roof might have 
been lifted from side walls. 

Hot pitch from explosion set fire to carpenter shop and smithy, but, 
strange to say, there was no fire or damage to adjoining cooper shop build- 
ing. What fire there was was extinguished by private hose streams supplied 
by city water and pump, but chiefly by pump. Cause of this explosion is 
not known and probably never will be known. 

If the unfortunate workmen who lost their lives did anything unusual 
to cause the explosion, that fact is buried with them. If the fire was 
caused by some person, ignorant of results, placing some explosive material 
inside the keg which was probably being pitched at the time, either as a 
joke or premeditated injury to the workmen, it might possibly be one 
cause to consider in a close investigation. 

The possibility of an explosive gas caused by the combination of hot 
pitch and hot compressed air coming in contact with each other should be 
investigated. 

Lesson: This fire illustrates very clearly the necessity, for the safety 
of life and fire damage, of the pitching apparatus being in a fireproof 
building well removed from all other buildings. 
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UNSATISFACTORY SPRINKLER FIRES. 


GENERAL FIRE RECORD. 


Unsatisfactory or Serious Fires in Buildings : 
Equipped with Spmnnklers. 


Where sprinklers fail the cause is, almost invariably, clear. These fires are 
selected to indicate such causes, that they may be generally 
understood and satisfactorily met. 


S-11856. Tenant Textile Factory. Construction. The buildings 
involved in this fire had light mill constructed floors of three-inch plank, 
with top flooring carried on wooden posts. Floors of No. 1 building, 
where the heaviest loss was sustained, were carried by 8 x 12 timbers set 
in eight-foot bays, with one row of posts through the center of the build- 
ing, making a twenty-one foot span. The roof of this building was open 
joist, carried on timber trusses, at one time sheathed on the underside of 
the lower chord of the roof truss, but this sheathing had been removed. 
The roof of No. 5 was hollow joisted. The roof of No. 2 was open joist, 
with a concealed attic. Stairways in No. 1 were ina brick tower, the 
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elevator adjoining same being in a wooden enclosure equipped with auto- 
matic hatches. The only division wall involved to any extent in the fire 
was between Nos. 1 and 5, and had a number of unprotected belt open- 
ings in it and also a number of openings protected by defective fire doors. 
This wall did not extend through the roof, and the cut-off at the roof and 
eaves was very poor, There were quite a number of large unprotected 
belt openings through the various floors of No. 1 in the northeast corner, 
and also some through the floors of No. 5 on the north side. This was a 
tenant factory, occupied by knitting and carpet weaving concerns. 

Protection, Buildings were equipped mostly with Kane (Universal) 
pattern of sprinklers, installed many years ago on the old schedule of 
piping, fairly well arranged except in the roof of No. 1, where the lines 
were too long, and only three lines installed in a forty-five foot building, 
the first line being approximately eleven feet from the wall with only one 
line in the center. This feature, however, did not figure in the final 
results of the fire. The main feeds were all overhead in the first story, 
and the riser connections to No. 1 were broken during the fire, but 
probably after there was no further water supply available. Primary 
water supply was from a 10,000-gallon tank, about ten feet above the 
highest sprinkler; and the secondary supply was available from a 750- 
gallon Underwriter fire pump, taking suction from 40,000 gallons of water 
in two storage tanks. 

The night watchman did not make rounds or records in this mill 
Saturday afternoons, as had been previously recommended by inspectors, 
but was employed in sweeping the towers. He claims to have swept 
down the stair tower of No. 1 mill, and then the tower of No. 2 mill, and 
on the completion of this work started to leave the mill. A woman on 
the street at about this time claims to have seen fire in No. 1 mill, but 
which was probably only smoke coming from a fire further back. She 
called the watchman’s attention to the fact as he was leaving the premises, 
and he immediately started to give the alarm, which, however, was turned 
in by an officer at 5.37 p. m., bringing one engine company in four 
minutes. The engineer, who was not on the premises at the time, arrived 
shortly after this fire company and entered the building, and states that he 
saw fire at the last window in No. 1 building, third floor, overlooking 
No. 4 building, and also traversed the upper floors of No. 4 building and, 
aside from some smoke, saw no fire in these stories. All testimony agrees 
that the sprinklers did operate. The condition of the third floor ceiling 
corroborates this, and the ringing of the alarm bell was also heard. 
Valves were found sealed open and the sprinkler tank empty. The 
sprinklers were evidently supplied with water as long as the tank capacity 
lasted, which must have been a comparatively short time. 

Fire pump, for some unaccountable reason, was never started, all the 
engineer’s time and attention apparently being given to opening doors, 
locating the fire and assisting the city firemen. This undoubtedly was 
very poor judgment, as there were at least 40,000 gallons of water in the 
suction tanks with which the sprinkler tank supply could have been 
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gone through sundry crevices and unprotected openings and got a fresh 
start in the fourth story, where the crowded conditions, numerous racks, 
and so on, were very favorable to breeding a hot fire, and the sprinklers 
in the floor below had by this time exhausted the water supply, leaving 
the top floor without protection. After it was discovered that the fire had 
gained headway in the upper floor, it was fought entirely by hose 
streams from the city fire department. Fire soon communicated to the 
entire fifth story, involving the whole roof, undoubtedly passing through 
unprotected beltways in the northeast corner. It also made its way 
through belt openings and defective fire doors in the division wall between 
buildings Nos. 1 and 5, getting into the fourth and fifth stories of No. 5. 
Fire was probably communicated through the roof construction and eaves at 
the division wall and through the windows in the angle over No. 4 build- 
ing. The hollow roof on No. 5 gave considerable trouble. 

After fighting the fire in the upper stories of No. 1 for some time, 
the already overloaded floors, still further loaded by the addition of water 
held by the stock, gave way in a section about fifty-five by twenty feet in 
extent, the floors going down completely from the fifth story to the ground 
floor, shearing off the various beams but leaving the center row of posts 
standing. The impact of the fifth floor and its contents, which were the 
first to go, on the fourth floor carried it through and eventually carried 
each successive floor down to the bottom. Seven firemen were buried in 
these ruins and extricated with much difficulty. The attention given to 
the saving of these firemen undoubtedly diverted attention for awhile and 
gave the fire additional headway. Eventually, city fire department suc- 
ceeded by the use of hose streams in extinguishing the fire. Eighteen 
engine companies and a number of hose companies responded to the four 
alarms and undoubtedly did good service, sprinklers having only been in 
service a short time until the 10,000-gallon tank was drained. 

A loss of about $125,000 resulted. 

This fire demonstrated an unusually large number of important 
facts :— 

First: Shows the importance of having regular watchman’s rounds 
and records at all times when a mill is not in operation, as in this case 
this fire would undoubtedly have been detected in its earlier stages. 

Second: The necessity of avoiding all obstructions to sprinkler distri- 
bution. Fire seems to have been well held in check in the third story 
where the sprinklers could reach it, but the fire succeeded in getting into 
racks and parts of the ceiling out of reach of the sprinklers, and must 
have gotten to the story above. If the sprinklers had not been obstructed, 
with proper water supply, there is no reason why this fire should not have 
been confined to the point of origin and the resultant fire in the upper 
stories and consequent collapse of the floors avoided. 

Third: The danger of overloading the floors is clearly shown from all 
obtainable testimony, especially in the case of the fifth story where the 
load, even prior to wetting down and the burning of the floor underneath, 


must have been excessive. 
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Fourth: Rapid spread and extent of the fire in the upper stories of 
No. 1 was undoubtedly due to the entire exhaustion of water in the 
sprinkler tank, and brings out the importance of a larger and more 
reliable primary supply for such properties. 

Fifth: The failure to use the fire pump was almost an unpardonable 
neglect on the part of the owners of this property, whose place it should 
have been to look after this part of the fire protection. The engineer 
apparently never understood the uses of his fire protection apparatus in 
this respect and did not know what should have been done under the 
circumstances. Had the pump been started promptly by the engineer, a 
good pressure could have been maintained on the sprinklers in action and 
prevented further spread of the fire, which would have saved the wetting 
down of goods in the fifth story and avoided the consequent collapse of 
the floors. 

Sixth: The importance of controlling all steam lines from the boilers 
in the beiler room was clearly shown by the breaking of several steam 
mains in the mill, but as the pump was not operated this feature had no 
direct bearing. The fire also clearly showed the danger of having the 
main feed pipes to sprinkler risers overhead where more than one build-. 
ing is involved. In this case, the collapse broke the four-inch feed line 
to the riser in No. 1 building in two places and rendered the further 
control of water supplies impossible. This feature was not directly 
involved, as by this time the floors in No. 1 had collapsed. 

Seventh: This fire shows the possibility of fire pumps being put 
out of service by the filling up with water of a depressed boiler room, 
putting out the fires. During the course of this fire, one of the main 
steam lines was broken and the engineer entering the boiler room to cut 
this off found that the water had reached the grates and put out the fires. 

S-12554. Leather-board Factory. The main mill was 187 feet long 
by 52 feet wide, basement and two stories, with an annex on the westerly 
side of mill, basement and two stories, 117 feet long by 38 feet wide. 
This was flush with the main mill on the northerly end. Fifty-five feet 
of the southerly end of the main mill was basement and one story. On 
the easterly side of the main mill there was a one-story addition, 17 feet 
wide by 159 feet long, used for waterwheels, force pump and stuffing 
mills. The entire mill was heavy mill construction, with four-inch 
floors, excepting the roof, which was joisted and entirely sheathed. 

The work carried on was the manufacture of leather-board, mainly 
from sole leather scraps. The basement was occupied by eight large 
beater engines and other wet processes. The floor above was used for 
office, storage and finishing purposes, and the entire upper floor of the 
main mill and westerly annex was occupied for drying and pressing. 
There was an enclosed elevator in the center of the main mill, and at the 
northerly end there was an enclosed stairway from the second to the third 
floors, with an enclosed stairway in the southerly addition from basement 
to first. 

The entire plant was equipped with Walworth upright sprinkler 
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heads, installed in 1902. Pipe sizes and spacing was 1896 standard. 
The eight dryers on the top floor were completely sprinklered on the 
inside by adequate pipes, brought up through the floor from the second 
story. The supplies for the sprinklers were gravity tank of 16,500 gallons 
capacity, on a wooden structure, thirteen feet from the northerly end of 
the mill, the bottom of tank being sixteen feet above the highest sprinklers. 
In the northerly end of the easterly addition was a No. 4 Hunt rotary 
pump of 800 gallons capacity and driven by a 300 h. p. waterwheel. The 
pump was operated by friction gears and controlled on the outside. 
There was also a Blake Underwriters’ steam fire pump, of 500 gallons 
capacity, ina brick pump house adjoining the southerly side of the boiler 
house. The supply from the tank entered the basement at the northerly 
end of the mill, through a six-inch main controlled by a post indicator 
valve located under the tank with a check valve there. The two pumps 
were connected by a six-inch pipe and entered the sprinkler system 
through check valves and post gates underground near the tank at the 
northerly end of mill. There were also two three-way hydrants and one 
two-way hydrant, well located, one fifty feet north, one thirty feet west, 
and one fifty feet south, all properly housed with 200-foot sound linen 
hose with ample nozzles. The post indicator gates were all found open, 
and two nights before the fire the manager of the mill is positive the 
tank was full, because he noticed it overflowing. 

The mill had been operated day and night, excepting Sundays and 
holidays, constantly since built. There were seven men employed nights, 
a fireman, an engineer, two men attending the beaters inthe basement, two 
men in the packing and storage room, second floor, and two men to carry 
stock from basement to the top floor and attend the dryers. The dryers 
were frame, horizontal structure, eight in number, about thirty feet long, 
five feet wide and five feet high. The stock was put into them on the 
sides on crates, built of a wooden frame and wire mesh. The dryers had 
steam coils at one end, with a suction fan at the other, and each section 
of the dryers had one Walworth sprinkler. The housing of the fans did 
not contain sprinklers. The fire was discovered about two o’clock a. m. 
by one of the men attending the dryers. It is probable that the other 
man was in the basement and that the drying room had been left alone 
for some time, possibly half an hour. The cause was unknown, but it 
is thought it might have been due to friction in one of the exhaust fans. 
When the fire was discovered, it was apparently at the southerly end of 
the westerly annex, and it gained considerable headway. The attendant 
claims that the sprinklers were working but not controlling the fire. He 
seized a three-gallon chemical extinguisher and discharged its contents 
upon the fire, which being both outside and inside of the dryer did not 
control it. Without giving an alarm he went below for another extin- 
guisher, but the smoke prevented his return to the top floor. He then 
gave the alarm in the basement and the whistle was sounded. The 
manager, who lived a short distance away, was awakened by the alarm 
and found fire coming from several windows on the side and the end of 
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top story of annex. He got to the mill as soon as possible and found the 
floor pretty well on fire. The sprinklers appeared to be discharging on 
the top floor and some on the floor below. The fire was coming through 
the second floor at that time. The workmen had started the rotary pump. 
The steam pump was put in operation and six streams of water from 
hydrants were soon in use with ample pressure, but in spite of their 
efforts the main mill was entirely consumed, the fire lasting two hours or 
more. A brick storehouse north, a frame storehouse south, and the engine 
and boiler house were saved. 

The explanation of the failure of the sprinklers to hold the fire seems 
to be: Sprinklers were Walworth, improved upright, which have proven 
unreliable; 300° heads in dryer where fire started, which are especially 
slow and unreliable; obstruction to distribution in dryer by the leather- 
board sheets, the consequent opening of a large number of sprinklers 
early in fire, probably reducing effectiveness of the tank supply; delay in 
fighting fire with hand chemicals before starting pumps and consequent 
large number of sprinklers opened by that time; the use of a large number 
of streams, taking water from the sprinklers, especially after the 1,000- 
gallon rotary pump was disabled and the ineffective use of the fire streams 
by inexperienced men. A large loss resulted. 

Summary: Slow or defective operation of high test heads and 
obstructions to distribution. 

S-12530. Box Shook Factory. This was a brick and frame wood 
box factory with boiler house adjoining and not cut off. Shavings vault 
was located directly in front of the boilers and not cut off from mill or 
boiler room. During the watchman’s eleven o’clock round, he discovered 
smoke coming from above the shavings vault, and immediately turned in 
a public alarm. Cause thought to have been spark from boiler which 
ignited fine dust about shavings vault. Fire department responded and 
with the assistance of sprinklers (two or three supposed to have opened) 
extinguished the fire, as they supposed, with their hand chemicals. The 
sprinklers were then shut off and fire companies dismissed. It was said 
that not all the apparatus had left the vicinity before the fire suddenly 
started up again, and with the sprinklers shut off, it got considerable start 
before a stream of water could be applied by the fire department. Asa 
result, fire spread to all portions of the second floor of both main mill and 
frame wing, opening every sprinkler on the floor. The fire chief, not 
wishing to turn in a second alarm, recalled the departed apparatus by 
telephone and neglected to turn on the sprinklers. Five hose, two 
steamer and one chemical company were finally brought into service and 
extinguished the fire with six or seven hose streams. The entire second 
floor of buildings were considerably charred and about one third of the 
roof of the main mill ruined. This heavy loss was no doubt due to the 
poor judgment used in handling the fire. The original fire did not 
receive the careful attention it should, and had water been turned on to 
sprinklers when the second fire was discovered, there is little doubt but 
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that the loss would have been much less. Sprinklers remained shut off all 
through second fire. 

Summary: Water shut off before fire was out. 

S-12160. The destruction of this factory was due to a combination of 
adverse circumstances: Cold weather, strong west wind which carried fire 
from exposure into this building, a few frozen hydrants, the seeming diffi- 
culty in getting sufficient water, etc. Firemen could not have lived on roof 
of five-story sprinklered building to fight fire with the hose here, and no 
consideration was given to the siamese steamer connection on east wall of 
building, which could have been used to advantage in supplying 
sprinklers, especially at the start of fire. The fact that tin-clad shutters 
on west wall were poorly designed (those on fifth floor were twelve feet 
high) was a strong factor in admitting fire into buildings from exposure, 
but it is a question whether full standard shutters could have withstood 
such a sea of flame driven by the strong wind. <A blank parapet fire wall 
on west would probably have saved this building. It should be noted 
that the plank and timber floors of exposure made an extremely hot fire, 
especially when roof had fallen in. Loss heavy. 

Summary: Exposure fire. 

S-§2546. Paper Mill. Fire was discovered by boiler tender about 
10 p. m., in the upper part of old boiler house near the induced draft fans. 
It extended rapidly, involving the entire roof of old boiler house, the fan 
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building, end of the new boiler house, and the roof of old and edge of 
new recovery buildings. The sprinklers in the boiler house and fan room 
had been disconnected about two months previously, when changes were 
made in the yard system to accommodate the new boiler house. 

The whistle was blown but the fire gained headway so rapidly on the 
hot woodwork that the whistle, which was located on the boiler house 
roof, was soon interrupted. The night force at the mill, however, got 
out the hose, and soon the manager, superintendent and day foreman 
were notified. Seven hose streams were put in service from four hydrants. 
Good work was done in keeping the fire out of the nearby wood room and 
digester building which were connected by bridges. 

The fact that the fire extended nearly all over the old recovery room 
roof was of particular interest, as this building was provided with a 
modern sprinkler system well supplied with water. All the heads in this 
room opened (72) and six in the new recovery room beyond. They were 
all 286° Grinnell corro-proof heads. The roof was pretty generally 
charred and burned through in several places, notably along the side wall 
and under false roofs, built up a few inches between the old and new 
recovery buildings to throw rain water into the gutters. The sprinklers 
undoubtedly all had water at moderate pressure.. No heads were found 
with the temper gone. They held the fire in check, but it was a slow 
process to extinguish it under the false roofs. It was found necessary to 
shut off the sprinklers and use hose streams exclusively for this purpose. 

There were several probable causes for the sprinklers failing to keep 
the fire out of this room. The first was that there were several large 
unprotected openings from the boiler houses and fan room to the old 
recovery room. Four of these were from over the boiler and the imme- 
diate vicinity of the fans, where the fire started. Over these openings in 
the recovery room was a platform and a chip conveyor which prevented 
the sprinkler water from reaching the fire, and provided a good supply of 
quick-burning fuel. This room was always very hot, keeping the roof 
in a condition such that it could ignite readily. In the early stage of the 
fire the electric current for the motors for the forced draft. fans for these 
furnaces was interrupted. An emergency stack was provided with a 
damper, but in the excitement it was not opened, therefore the heat from 
the furnaces was thrown out into the room. The high temperature heads 
probably opened slowly and gave the fire a chance to spread on the hot 
ceiling. 

The very rapid spread of the fire throughout the boiler room and fan 
room was undoubtedly owing to the high temperature at which the wood- 
work was kept by the induced draft fans and flues. The boilers were 
provided with a combined forced and induced draft. Originally there 
was an evaporating tank in the path of the smoke before it reached the 
induced draft fans. This had been out of service for several weeks and the 
temperature of the flue gases had probably been 600° or thereabouts at times. 
In all probability the floor near these fans was where the fire started. 

Summary: Unprotected openings and obstructions to distribution. 
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S-12539. Glass Plant. Factory consisted of a one-story frame 
building on partly frame studding, posts and trusses, and part steel 
frames. Original plant was metal-clad, to which had been added from 
time to time several frame additions for the storage of materials and 
finished bottles, the whole cqvering an area of about 28,000 square feet. 
A one-story concrete machine shop was detached twenty-five feet, and 
a one-story frame mold shop and storage building detached about fifteen 
feet. The glass factory was occupied as an experimental plant, and 
contained one six-ton brick and cement glass melting furnace, one 
new furnace under construction, one brick lehr, two gas producers, 
one bottle blowing machine, boilers, engines, pumps, dynamos and 
motors. 

Plant was originally equipped in 1907 with Grinnell automatic 
sprinklers. The sprinkler equipment was provided with central station 
supervisory service and a watchman employed. Since the installation of 
the original equipment, numerous small additions from time to time 
required the placing of additional air valves to prevent overloading. 
Work of this nature was being carried on at time of the fire. A new 
furnace, lehr, some changes in a portion of the roof, and small additions 
made necessary one additional six-inch air valve, and the change of 
location for three of the old valves. This work, begun in January, was 
to be carried on gradually, keeping as little as possible of the system out 
of service at one time. The air valves were grouped three in one valve 
house and two in another, and were properly connected to the under- 
ground supply. Three of the systems were in a completed condition and 
two were not, the latter having open six-inch risers that had not been 
connected to the mains. The supervisory service reported the gate valves 
closed January 20th, and restored to normal condition January 21st, after 
which, until the time of the fire, the system was reported as ‘‘working 
O.K.’’ This was afterward explained to mean that the equipment in 
other buildings was in proper condition. These reports were misleading, 
as they should have been complete and covered the conditions throughout 
the entire plant. 

About 6.20 p. m., Saturday, March 2d, while the watchman was 
stationed at two salamanders, which were burning outside the building 
near a doorway in a canvas-covered enclosure, an explosion occurred, 
apparently caused by a leaking natural gas pipe just inside the building. 
The watchman, though badly burned, turned in an alarm over an A. D. T. 
box. The fire department promptly responded. Upon their arrival the 
flames had spread rapidly throughout the building. A second and third 
alarm were turned in, bringing additional apparatus, and in a short time 
sixteen streams were playing on the fire. The flames could not be checked 
and the building was destroyed. The siamese steamer connection could 
not be used, as the post indicator valves were closed, shutting off all water 
supply. The opening of the post indicator valves at time of fire would 
have been of no service, as the inside gate valves on the two uncompleted 
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systems were open and the water would have discharged through the open 
six-inch risers. 

It is claimed by the sprinkler company that the work was being done 
by day labor, and their men were through and discharged until the com- 
pletion of the roof would permit the finishing of the two uncompleted 
systems. Had the water been turned on the other three systems, the plant 
would have been saved. A large loss resulted. 

Summary: Water shut off. 

S-12533. Paper Mill. A new finishing room building of brick with 
flat roof had recently been completed. This roof was on line with the 
peak of roof of the old machine room building. This change in con- 
struction required a rearrangement of the sprinkler protection, as the 
changes made the old piping too low for the sprinklers to give protection 
to the new roof. One of the employees was making repairs on one of the 
cone drives for a paper machine and was using an open petticoat light. 
He probably upset his lamp, which ignited the lint and grease. He 
stated that suddenly he saw fire run over the cone, and although he tried 
to extinguish it with an extinguisher, it spread rapidly into the roof. 
One of the management being nearby, immediately ordered hose streams put 
on. Eight lines were used by the mill and one by the public department. 
These streams were supplied by the mill pump, which the engineer stated 
had seventy-five to eighty pounds water pressure at the pump. It was 
about two hours before the fire was extinguished. 

About thirty sprinklers opened, part of which were Grinnell glass 
button and the remainder metal type. The owners state that the 
sprinklers opened promptly, water coming from them before the first hose 
stream was in operation. While a few may have opened promptly, it is 
possible that some were slow in opening on account of paint on the strut, 
and one head which was taken from the line near the peak of the roof, 
was found to be full of sediment, which allowed little, if any, water to 
pass through. Attention was called to this sprinkler on account of the 
burned condition of the roofing overhead. The sprinklers as a whole 
were evidently of very little service in extinguishing the fire, and but for 
the excellent manner in which the hose streams were used by the men. the 
fire would undoubtedly have done far greater damage. 

Summary: Painted heads and sediment in pipes. 

S-{2656. Theatre. The building was old, of ordinary wood joisted 
construction, with tar and gravel roof; first floor occupied by a saloon, 
restaurant and fruit store; second floor by the Academy of Music, seating 
capacity 1,600. The fire, as nearly as could be learned, started in the rear 
of one of the stores above the metal ceiling in the joist directly under the 
boxes of the theatre, and in a very few moments was eating its way up a 
wooden asbestos lined wire shaft which ran on the stage side of the prosce- 
nium wall, thus allowing the fire to communicate with both the auditorium 
and stage simultaneously. A still alarm was sent in by a pedestrian, and 
two more alarms were immediately sent in calling out the entire fire depart- 
ment of the district. Before all of the fire apparatus arrived the fire had 
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worked its way through the roof, and the structure was doomed. The fire- 
men used their best efforts to protect adjoining property and confined the 


fire to the building in which it originated. 

The proscenium wall was built of four-inch pine, tongued and grooved, 
and ran to the underside of roof. No gridiron was used, all tackle being 
supported on roof joist. Dressing rooms were constructed of matched pine 
under the stage. The asbestos curtain at time of fire was up about five feet 
above stage, so the fire had practically no resistance and was no doubt 
helped along by the additional draft through opening in the proscenium arch. 

Protection. Watchman maintained at all times, but no clock was used. 
Supply of barrels and buckets and a 40-gallon chemical extinguisher on 
wheels. Two 21-inch standpipes having hose connections on each side 
of stage on fly galleries and in basement, with 50 feet of hose attached 
to each connection, in addition to one 24-inch hose connection with hose 
attached on second balcony of auditorium. 

A one supply automatic sprinkler equipment was installed over and 
under the stage, but for unknown reasons main valve had been closed and 
was found in this condition shortly after the fire. The fire started in an 
unsprinklered section of the building and was well under way before the 
sprinklered section of the building was reached, and it is doubtful if the 
sprinklers would have held the fire out of this section, although no doubt 
they would have rendered valuable assistance. 

None of the private fire apparatus was used. The watchman who was 
standing in front of the theatre, when told of the fire, rushed into the build- 
ing, but the smoke was so dense he could do nothing. 

Summary: Water shut off. 

S-12566. Metal Worker. Manufacturing Swords. This was a 
three-story brick building partly of mill construction, but with third story 
and attic of open joist construction. Only the attic of this building was 
equipped with sprinklers. These were Grinnell issue D sprinklers, on 
old pipe schedule and not staggered. Primary supply was waterworks, 
which gave a pressure of eighty pounds on the heads that operated. Fire 
occurred from unknown cause on unprotected third floor and worked its 
way into attic. Sprinklers all operated, but failed to hold fire in check. 

Summary: Unsprinklered portions. 

S-12564. Department Store. Fire occurred in small stock room on 
top floor. In this room there was a closet six feet deep and forty feet 
long, with open front, containing show window draperies and decorations. 
This closet had a solid top with no sprinklers inside. A line of 
sprinklers over this locality was so badly obstructed that fire burned 
freely, and heat spread sufficiently to open heads at the extreme width of 
the room. Extinguished by fire department. Considerable water damage. 

Summary: Obstructions to distribution. 
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Fire-Resistive Buildings---Fire Record. 


These fires are selected to illustrate the behavior of various forms of fire- 
resistive construction under exposure to fire 
from within or without. 


H-7389. Knickerbocker Trust Building, New York City. Con- 
struction. As originally erected in 1908 the building was 8 stories high, 
with basement and sub-basement; in 1911 it was carried up to 28 stories. 
Steel skeleton construction was used; roof structures of 4” tile. Area of 
building is 9,100 square feet. Walls are brick, curtain, independent 28-24- 
16-12; with stone faced fronts, brick backed. All walls are plastered 
direct; no furring being used, except the hallways are finished in marble. 
The hallways and office partitions are built of 4” tile with sidelights and 
doors of wood sash with thin glass. Cornice stone. There are 15 skylights 
of wired glass on roof. 

The floors of offices are of 74” wood on wood sleepers, the hallways of 
artificial stone, all on cinder concrete fill, on 9” flat tile arches, on 12”, 
3114-pound to 8”, 18-pound steel I beams 5’ 6” to 4’ 3” on centers, on 24”, 
84-pound to 15”, 60-pound steel I girders 19’ 6” and 15’ 4” on centers, on 
built steel columns of channels and plates, box type. 

Fireproofing. All beams and girders are protected on web by arch 
construction, on flanges by 114” to 3” skewback tile with shoe; all columns 
are protected by 8” of tile with air space. The ceilings are plastered 
directly on the bottom of the floor arches. 

Floor Openings. There are 8 elevators in two shafts, each shaft from 
basement; one through roof, covered by a thin glass in metal skylight, the 
other shaft is to 16th only. There are two stair shafts, one from 3d to 16th 
and the other from 16th through roof is covered by a skylight of thin glass 
in metal; also one pipe and wire shaft and one vent shaft each from base- 
ment through roof. Vent shaft has suction blower at roof. All of the 
above shafts are of 4” tile; otherwise there is a stairway sub-basement to 3d 
open in hallways (see Partitions). Stair shafts open to hallways by 
kalamein doors with wired glass panels; elevators open to hallways by open 
iron grille basement to 20th inclusive, on 21st to 23d inclusive by kalamein 
doors with wired glass panels. Vent shaft opens to toilets by iron registers ; 
pipe and wire shaft opens to hallways by steel lined panel boxes. There 
are also in the Recess Club openings as follows: one flight of stairs 20th to 
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2ist, also one stair shaft 21st to 23d inclusive enclosed similar to main 
stairs. There is also one dummy shaft of 4” tile from 21st to 23d inclusive 
covered by thin glass skylight and opening to floors by kalamein doors. 

All of the stairs are of stone treads on iron frames on steel web plates. 
Elevator motors in top of shafts. 

Origin and Spread of Fire. The fire started in the busheling depart- 
ment in the rear of a haberdasher’s store in basement and, though it is not 
definitely known, it is thought to have originated from electric pressing 
irons. The installation of the irons had been inspected and approved. 
Under normal conditions they should not have caused any trouble. 

The store was closed for the night at 6.30 p. m. and about 3.20 a. m. 
fire was discovered by a police officer and the building watchman. They 
simultaneously at 3.21 a. m,. turned in alarms, one by city fire alarm box 
and the other by the National District Telegraph Company’s fire alarm 
system in the building. 

The fire spread over the entire rear portion of the store and worked its 
way well forward before it was extinguished. It destroyed a large portion 
of the contents of the store, the balance being badly damaged by smoke and 
water. The store has unprotected communications with the main hallway, 
but the fire did not spread thereto. 

Damage. In addition to the loss of the above mentioned stock, the 
trim in the store was badly damaged, but otherwise the building is practi- 
cally uninjured. Water thrown on the fire went through the floor with 
comparative ease, but the damage done was small. 

H-7460. Oil Clothing Factory. Fire occurred in the fifth floor of a 
building of reinforced concrete construction throughout. Fire was caused 
by spontaneous ignition of oily rags which had been used by men for wip- 
ing their hands after applying the waterproofing material to cloth. This 
material contained linseed oil, Rags were left in a barrel near a bench. 
Fire was extinguished by one chemical stream used by public fire depart- 
ment. A window casing, bench and several brushes were damaged and 
room was smoked up. 


H-7590. County Court House. This was a building having heavy 
masonry walls, with floors of concrete arches on corrugated iron buckle 


plates, supported by eight-inch I-beams spaced three feet apart. The 
I-beams were not fireproofed. Ceilings were metal lath and plaster on 
light angle irons. A mansard roofed attic and clock tower contained con- 
siderable woodwork. Walls were finished with panelled wooden wains- 
coting. Fire originated in clock tower. This tower collapsed, carrying a 
heavy bell and statue through to the first floor. Loss $125,000. 

H-7492. Office Building of the Emerson-Brantingham Company, 
Rockford, Ill, February 28, 1912. Description of Building. Brick, three 


stories, tile and reinforced concrete floors and roof, supported by reinforced 
concrete posts and beams. No wood top floors, and only material to burn 
consisted of windows, internal trimmings, office furniture, and low parti- 
tions, all largely of oak. Building was 210 x 62 feet, detached, and had no 
internal protection, being dependent on the standard fire equipment of the 
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works, consisting of hydrants fed by two 1,000-gallon Underwriter pumps 
and a large tank on 100-foot trestle. The first floor, devoted largely to 
show-room of agricultural implements; second floor, general offices sub- 
divided by numerous wood partitions of glass and wood nearly all about 
eight feet high; third floor, dining-room and supply room. 

The Fire. The fire occurred on second floor of office building. The 
first and third floors were not seriously affected, but were damaged by 
smoke and water, as the substantial construction practically confined fire to 
the second floor, where it started at the east end about 10.30 p. m., due, it is 
understood, to carelessness on the part of office force, members of which 
had been at work during the evening and had been smoking. Watchman 
reported everything right at 10 o’clock, at which time the men in office 
were making preparations to leave. Fire was discovered bursting from 
windows at east end, second story, and by the time fire streams were 
applied, it had extended over the easterly half of the room. Shortly after, 
a so-called ‘* hot-air” explosion drove men from the room and spread the 
fire throughout its entire length of about two hundred feet, shrivelling every- 
thing combustible and cracking the heavy window-glass at extreme west 
end. The fire passed up the marble and iron stairway to third floor and, 
bursting also from windows at east end, burned out windows above and 
thus entered the third floor, but gained little foothold owing to absence of 
much combustible material there. 

Effect of Fire, Practically everything in the main room on second 
floor was destroyed, including many valuable office records, the lower floor 
being seriously danraged by smoke and water. On the second floor, twelve 
of the concrete posts were spalled so as to materially reduce their size, but 
they can be repaired. Three concrete beams in ceiling had reinforcing 
rods exposed, and much of the cement plaster and the under side of the tiles 
dropped in places. The upper part of the east brick wall cracked, due to 
expansion of the floor, and part will need to be rebuilt. 

On the third floor the fire cracked the cement window-sills at east end, 
and the cement belt around the building at this floor was cracked and 
spalled. The north and south walls were pushed slightly out of line, 
showing the effect of the expansion of the floor, which was also illustrated by 
the photograph of the cracks in the marble mosaic floor of the dining room. 

It was somewhat surprising that the amount of heat developed by the 
burning of the office furniture, papers, etc., should have caused such 
excessive havoc with the material used in the construction of the building. 
It is to be noted, however, that the essential members of the building and 
its supports, as shown by loading tests made after the fire, indicate that the 
strength was not impaired, and that these will not require replacement, the 
expense necessary being largely on what might be called the superficial part 
of the building. The loss was about $75,000. 

The fire again emphasizes the fact that the large general office build- 
ings now being built in our cities are exposed to this same hazard, and that 
adequate safeguards should be provided, especially in those of considerable 
height. 
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H-7357. City Investing Building, New York City. Construction 
and Occupancy. Fireproof office building; 26 and 32 stories; steel frame 
construction; 4” tile shafts at floor openings, mostly wired glass, iron or 
kalamein door protection at openings; terra cotta protection on steel work, 
4” on columns and 2” on flanges of beams and girders; terra cotta tile floor 
arches. 

Origin and Spread of Fire. The first intimation that any of the 
employees in the building had of the fire was when the circuit breakers on 
the switchboard opened. These breakers were closed by one of the atten- 
dants, but owing to a heavy ‘short circuit” he was unable to keep them 
closed. An investigation was made, and the fire was located in the east 
wire shaft which runs from basement to the roof of 32-story portion and 
contains electric light and power wires in conduit, as well as telephone, 
telegraph and ticker wires in cables. The shaft is enclosed by 4” terra 
cotta; doors of %” sheet iron with angle iron framing. Former tenants 
from the burned Equitable Building having hurriedly located in the City 
Investing Building, the telephone company was obliged to install additional 
cables, and their mechanics had been pushing their work in this shaft as 
rapidly as possible. At the level of the different floors there are iron grille 
platforms in the shaft to enable workmen to operate. It was found that 
owing to a strong draft it was impossible to work with any comfort, or to 
operate blow torches for the purpose of melting paraffin and soldering 
wires. These iron grilles were therefore covered with material which 
would shut off the draft. Ordinary burlap is said to have been used, and 
it is thought that this, together with the exposed insulation of the telephone 
wires where the lead armor was removed, were ignited by sparks from an 
electrician’s soldering torch. 

The fire department utilized the standpipe equipment of the building 
to extinguish the fire. 

Damage. The damage was mostly confined to the electrical equip- 
ment inside the shaft, consisting of cables and insulation on same, also the 
electrical elevator control apparatus at thirty-second floor. There was 
considerable damage to woodwork used in roof construction; the sloping 
roof of the thirty-two story portion is covered with sheet copper on 
wooden purlins about 2” x 4” set 28” on centers between 3” tile on T irons; 
this portion of roof also had two small thin glass side lights in wood sash, 
which burned out and afforded a vent for the fire. A few wooden coat 
and hat racks in porters’ closets over doors to shaft were also slightly 
damaged. 


Conclusions. While the fact that this fire did not result more seriously 


is quite a tribute to the building from the viewpoint of fireproof construc- 
tion, it has, nevertheless, developed two interesting points of weakness. 
First, is the introduction of unnecessary inflammable material inside 
the wire shaft. 
Second, the use of wood nailing strips in connection with the roof 
construction over the thirty-two story portion. This seemingly unim- 


portant detail, together with the ordinary wood sash windows in the same 
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roof, is responsible for considerable damage which would otherwise have 
been avoided. 

H-7339. Vanderbilt Hotel, New York City. Construction, Built 
1911. Twenty-one story (witha mezzanine between first and second floors) 
and basement, sub-basement, cellar and sub-cellar, fireproof building of steel 
skeleton construction; roof structure from one to three stories in height of 
tile and concrete, covering about one-third of building. Area 15,800 
square feet; there are two exterior courts facing on Park Avenue with one- 
story portions in courts. Walls brick, curtain independent 24” to 12”; street 
fronts (3) brick with glazed tile trim; interior finish of plaster on 2” to 3” 
tile furring. Parapets 3’ all sides. Partitions mostly 3” (partly 4”) tile 
enclosing rooms and halls, drawn sheet steel doors with casings and trim of 
same character and metal louvered ventilating transoms. Cornice tile. 
Skylights over shafts only. Floors tiled basement and first, otherwise 
cement on 4” cinder concrete flat arches except second floor which is mostly 
on Gustavino arches of three thicknesses of 1” tile laid in Portland cement 
on 15”, 42-pound steel I beams forming bays about 15’ x 15’ containing the 
arches. On other floors the beams range from 8”, 18-pounds to 12”, 31% - 
pound, 4’ to 6’ on centers: on steel I girders ranging from 12”, 3114-pound 
to 20”, 65-pound, 10’ to 17’ on centers; on steel columns built of plates and 
angles, on I beam grillage laid in concrete, on piers to rock. Roof tile laid 
in cement on arches and supports same as floors. Fireproofing, Beams 
and girders protected by arch construction on web and 2” cinder concrete 
on flanges. Columns protected by 3” tile leaving air space in column 
channels; the protection of several columns is weakened by enclosed pipes 
and electrical conduits. Ceiling plastered on under side of floor arches 
except ceilings of basement (in restaurant) of ornamental glazed tile. 
Floor Openings. Stairs from sub-basement to first irregularly located and 
cut off between floors by tile partitions, asbestos filled, with drawn steel 
doors. Three stairways above first floor in enclosures of 4” to 6” tile with 
doors of same type as above. Three elevator shafts above basement, one 
of three cars, one of two and one single, all of 4” to 6” tile, with doors of 
same type as above, having wired glass panelsin part. One three-car dumb- 
waiter shaft of 4” tile from pantries in sub-basement to roof, drawn steel 
vertical sliding doors at openings to serving rooms on second, third, eighth, 
eleventh, fourteenth, seventeenth and eighteenth floors. One shaft of same 
construction from kitchen in sub-basement to first floor. A number of pipe 
shafts built in hallway partitions, of 4” tile, No. 16 gauge sheet-iron doors to 
halls. The windows in west (rear) wall opening from corridors are of 
wired glass in kalamein sash and frames. 

Cause of Fire. The fire originated on the fourth floor, near the north 
end in the main corridor in a large quantity of furniture packed in excelsior, 
carpets open and in rolls, and other furnishings, which workmen had 
been engaged earlier in the day in unpacking and placing throughout the 
rooms. Cause of the fire not definitely known; it was discovered by an 
elevator operator. The private fire alarm apparatus connecting with the 
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engineer’s office in sub-basement was at once operated. At the same time 
an alarm was turned in to the fire department from a street box. The 
employees at once attacked the fire with the private apparatus, which consists 
of three 6” standpipes, each with 100’ of 214” standard, labeled linen hose 
attached at outlets on every floor, The water supply is from two tanks, 
having a combined capacity of 20,000 gallons; also from an Underwriters 
compound duplex fire pump with a capacity of about 500 gallons per 
minute. The standpipes also have outside siamese connections for fire 
department. Upon arrival, the members of the public fire department 
confined themselves to the use of this private standpipe equipment. The 
fire was soon under control. 

Extent of Fire. The fire, although intensely hot, was confined to the 
floor where it originated and largely to the north half of that floor. The 
absence of all woodwork in the interior construction and trim afforded the 
fire but little opportunity to spread. The steel corridor doors to rooms and 
floor openings withstood the fire well and held it in check wherever they 
were closed. The doors into several of the rooms were, however, open at 
the time, thus permitting the flames to enter nearly one-half of the rooms on 
the floor. 

Property Loss. The loss was confined chiefly to the new furniture 
and carpets stored in bulk at the point where the fire started, most of 
which was destroyed or seriously damaged, The damage to the building 
was comparatively slight and confined strictly to the fourth floor except 
some water damage to the first floor ceilings, the intermediate floors 
apparently having suffered no injury. The plastering on the fourth floor 
was scaled off where the fire was hottest, but the tile furring and under 
side of cinder concrete arches were not damaged. 

Conclusions. The confinement of this intensely hot fire to a relatively 
small space on the floor where it originated, was doubtless due to a great 
extent to the fact that all openings into stair and elevator shafts and also 
those in corridor and room partitions were provided with fire doors, and to 
the absence of all wood or other combustible material in the interior trim 
and finish of the building, thus illustrating the marked advantages of this 
character of construction, 

A fire of this nature in a building less thoroughly fireproofed would 
most likely have resulted in a far more serious loss, if not the practical 
destruction of the building. 

S-12543. Department Store. The fire occurred in an enclosed space 
about 144 inches high, three feet wide and twenty feet long, formed by the 
asbestos covering of metal boiler flue and terra cotta tile ceiling of boiler 
room. The metal flue was covered with 11-inch asbestos plaster on 
expanded metal secured to angle irons, forming a one-inch air space 
between metal flue and covering. The vertical sides of asbestos covering 
extended clear to terra cotta ceiling, which formed 14-inch enclosed space 
mentioned above. 

The floor, forming ceiling of boiler room, was of flat arch terra cotta 
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blocks twelve inches thick, set end to end between steel I-beams. On top 
of terra cotta arch was six inches of cinder concrete fill containing wood 
sleepers for 7g-inch maple flooring. Seven-eighths inch boards twelve 
inches wide were placed under the floor on I-beams for centering the terra 
cotta blocks while forming the flat arches. After the arches were in place 
the boards were removed, except two which were left in the small space 
directly above boiler flue. This space was then enclosed when metal flue 
was covered with asbestos, and the vertical sides of covering extended to 
ceiling. 

The engineer stated that he had natified the builder regarding these 
boards. The builder is said to have promised to remove the boards, but 
neglected to do so. The heat from metal flue penetrated the 11-inch 
asbestos covering and ignited the boards that were left in the enclosed 
space. The heat from the burning boards passed through the crevices 
between the twelve-inch terra cotta blocks of floor arch and allowed the 
fire to reach the concrete cinder fill. The six-inch concrete cinder fill con- 
tained a large percentage of coke cinders which ignited. This concrete 
cinder fill was burned through and the 7%-inch maple flooring and wood 
sleepers were gradually being consumed when chief engineer discovered 
the fire. 

The engineer used three chemical extinguishers, and in the meantime 
sent watchman to nearby engine house for help. One man responded and 
cut away floor with axe and wet down the cinder fill. The fire, which was 
apparently extinguished, broke out again at 10.30 p. m. of the same day, and 
was discovered by watchman. He phoned to engine company. The fire- 
men responded, cut away a section of floor about six feet by twenty feet and 
removed the boards that were mostly burned in the small space above metal 
boiler flue. Considerable amount of asbestos covering was removed in 
order to reach the boards. 

The damaged cinder fill was removed and replaced with concrete and 
cinders. The 7%-inch flooring and asbestos covering of boiler flue was 


repaired, 
The fire probably burned for several days before discovery. 
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Miscellaneous Fires. 


Interesting fires are given under this heading without regard to their 
classification. 


H-7613. Wholesale Rag and Junk Dealer. This was a three-story 
and basement brick building divided into two sections by a fire wall. 
This wall had two door openings on the second and third floors. These 
were protected by double standard labeled fire doors. All the doors were 
open at the time fire occurred. They operated successfully in all cases, 
but the doors failed to close at one opening, due to storage of baled goods in 
the passage. One of the doors at another opening was held back by a pile 
of stock which crowded against it. The fire passed from the section of its 
origin to the other section through the opening which remained unprotected. 

The illustrations show clearly the ability of standard fire doors to with- 
stand a severe fire. This fire also demonstrates the vital importance of 
keeping storage away from fire doors and passageways clear at all times. 
All fire doors should be closed at night regardless of the fact that they are 
automatic. 
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Details of fire door third story. Shows how standard door and hardware stood 


effect of heat. 
in doorway. 


Hole was cut to show core. Door did not close, due to stock piled 
Note blisters on tin and hardware from heat. 
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Fire Causes. 


The fires here given are selected to illustrate defects, either of 
construction or superintendence, in the classes 
of property indicated. 


H-7293. Mercantile. Fire attributed to presence of small gas floor 
heater attached to under side of joist constructed floor. 

H-7451. Tenant Building. A gas floor heater was left burning at 
night after closing. The gas pressure increased after midnight, causing the 
‘+ heater ” to become overheated, and setting fire to floor. 

Heaters of this type are always hazardous, and their use should be 
discouraged. 

S-32502. Hair Dresser. Gas heater ignited hair dye. 

H-7585. Metal Worker. Employee was looking for a leak in a gas 
pipe with a match. He found it—as usual. An explosion and fire 
followed. 

H-7597. Metal Worker. Employee hung oily overalls over steam 
pipes to dry. They ignited and set fire to building. 

S-12544. Cotton Mill. Wooden sheathing boxing around steam pipe 
came in contact with pipe in numerous places and charred it. Fire 
originated from this cause. 

Steam pipes should never be enclosed with boxing, nor come in con- 
tact with woodwork. 

S-12175. Piano Factory. Spontaneous ignition of oily rags and saw- 
dust in a wooden barrel. 

Wooden barrels should never be used for refuse containers. 

S-12612. Drug House. Fire caused by spontaneous ignition of an 
oily mop. 

S-12496. Furniture Factory. Sparks from boiler ignited woodwork- 
ing refuse in front of boiler after plant had been shut down. Shavings fed 
direct to boiler while plant is running, but as soon as plant is shut down 
spout to boiler is removed and a few shavings drop on floor. 

Standard shaving vaults should always be provided and shavings 
blown to these when not fed direct to boiler. 

S-12508. Tenant Building. Match, cigarette or cigar stub in box of 
sawdust used for spittoon. 

The use of sawdust for this purpose is always a hazard. 

H-7568. Department Store. Man threw a cigarette stub into waste 
paper basket under his desk. 

H-6904. Patent Medicine Factory. Match or cigarette thrown out 
of window above and set fire to awning. 
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Awning fires due to the carelessness of smokers are very frequent. 
Awning should be treated with fireproofing solutions. 

S-12485. Office Building. Man employed to varnish partitions of an 
office lighted a cigarette and threw a match into pail of filler. 

S-125. Tenant Mercantile. Fire caused by lighted cigar or cigarette 
butt carelessly thrown into basket. 

S-12581. Tenant Manufacturing. Cigar, cigarette or match thrown 
in corner back of bale of clean rags. 

The careless disposal of cigar, cigarette or match is a constant source 
of fire. 

S-12595. Paint Factory. Electric light socket, with rubber button 
broken off, came in contact with a tin plate nailed on floor at paint machine. 
Light was being used by workman at time of fire. 

H-7535. Mercantile. Fire caused by ignition of rubbish in basement 
near furnace. 

H-7643. Wholesale Grocery. Mechanics were employed in repair- 
ing elevator machinery, and were using lighted candle. One of these was 
allowed to fall behind a casing of the elevator shaft. It landed on some 
greasy wood, set it on fire, and the whole shaft was ablaze before aid could 
be summoned. 

S-12643. Furniture Store. Employee looking for chair with a 
lighted candle set fire to excelsior wrapping around chairs. 

S-12632. Garage. Employee was emptying the non-volatile residue 
out of the carbureter on a machine, and was washing it out with gasolene. 
A quantity of gasolene dropped on the floor and evaporated. An employee 
opened the glass front of an oil lamp on machine to blow it out, when the 
gas took fire. 

The process of emptying the non-volatile residue in the carbureter, 
on account of the explosive vapors in the carbureter and pipes, should 


never be performed near an open light. 
S-12663. Garage. Ordinary oil lantern used while gasolene was 


being poured into tank on automobile from open pail. Gasolene splashed 
on lantern and ignited oil. 

H-7600. Garage. Vapors from gasolene ignited from fire in coal 
stove in rear part of garage. 

This occurrence demonstrates that most subtle and insidious charac- 
teristic, which is more marked in the benzines than in any other class of 


volatile. 
S-12519. Shoe Shop. Mixture of naphtha, ammonia and chalk used 


to clean white leather shoes setting on bench with a gas tree iron stove 
became ignited. 

This fire illustrates the danger of having open gas flames near any 
compound containing naphtha. 

S-12102. Printery and Bindery. Fire caused by wooden block in 
friction gear against wheel on waterwheel shaft, and sparks from this 
dropped to pine cases of paper on the floor, igniting same. 
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Points of Interest from Fire Reports. 


These notes are intended to illustrate the efficiency or 
inefficiency of signaling, retardant or ex- 
tinguishing agencies. 


Alarm Service. 

S-12510. Jewelry Factory. Engineer slept at factory in engine room 
Operation of sprinkler alarm valve notified him, and he transmitted alarm 
to fire department by telephone. 

S-12575. Tenant Manufacturing. This was a large plant. Small 
fire occurred on a lower floor while watchman was in another portion. 
He did not hear the operation of alarm valve, and 3,000 gallons of water 
were discharged before discovery. 

S-12648. Furniture Factory. Fire occurred in engine room while 
night watchman was making a round. On returning he found three 
sprinklers in operation, but the fire was extinguished. He did not know 
how to shut off the water, so called up the day engineer. When he 
reached factory the boiler room was flooded. 

All watchmen in sprinklered plants should thoroughly understand 
the sprinkler system. 

. Automatic Sprinklers. 

S-{2574. Carriage Factory. Fire caused by ignition of wood which 
was piled on top of boiler to dry. The sprinklers failed to hold fire, 
owing to the obstruction to distribution from the wood which was piled 
too high. 

S-12180. Cotton Waste Mill. Fire occurred in dryer where a 286 
‘** Jumbo” head was located. This failed to operate. 

S-12630. Department Store. A fire which originated in an 
unsprinklered ventilating space over lavatories in basement, demonstrated 
the following :— 

That complete sprinkler protection calls for the installation of 
sprinklers throughout the building, including concealed spaces. They 
should be installed even where the possibility of fire seems the most 
remote. In any event, sprinklers should be installed in or under 
ventilating ducts or flues. 


Construction. 


S-12630. Department Store. This fire demonstrated the undesirability 
of metal ceilings from the fact that sprinkler protection in the joist channels 
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is entirely cut off and also the ceilings offer quite serious obstruction to the 
work of the firemen. 

S-12522. Paper Mill, Three fires occurred in a temporary wooden 
gas scrubber on top of economizer house. 

Structures of this kind on top of plank roofs are hazardous and should 
be replaced by non-combustible construction. 


Floor Openings. 


S-12630. Department Store. Fire spread through heat and ventilat- 
ing flues. 

All ventilating flues or heat ducts where passing through one or more 
floors should be substantially constructed of heavy metal or other non- 
combustible substance. 

H-7515. Metal Worker. [Belt holes were an important factor in the 
spread of fire which caused a loss of over $20,000. 

Many belt holes are much larger than need be, and add to the destruc- 
tion which is indirectly attributable to “ floor openings.” 


Inside Protection. 


H-7510. Harness Factory. Linseed and lubricating oils in the 
vicinity of fire. Employees used a fire hose and endeavored to extinguish 
the fire, but the water spread flames until floor was in a short time covered 
with burning oil on top of the water. Plant was a total loss. 

A few sand pails in the vicinity of the oil would have been sufficient 
for the complete extinguishment of the fire if they had been used when 
fire was first discovered. 


Outside Protection. 
S-12562. Celluloid Works. Sprinklers failed to hold the fire and 


outside equipment was resorted to, but no streams could be obtained from 
either a private or public hydrant. They were found to be frozen, 

Hydrants should be carefully drained before cold weather and regu- 
larly inspected thereafter. 


Storage. 


S-12507. Paper Box Factory. Fire occurred in basement in baled 
paper storage, and one sprinkler operated. Fire was quickly extinguished. 

Considerable water damage was averted, owing to fact that all the 
stock in basement was placed on skids. 





Tae 


| 
| 





sam 


ag ORI TTT, - 








Standard Rules and Requirements 


PUBLISHED BY THE 


National Board of Fire Underwriters 
UPON RECOMMENDATION OF 
THE NATIONAL FIRE PROTECTION ASSOCIATION 
A copy of each revised edition of these pamphlets is mailed to members of the National Fire 


Protection Association on publication. Members desiring additional copies may obtain the same, with- 
out charge, by addressing the Secretary. 


SUBJECTS. Last edition. 
Acetylene Gas Machines and Storage of Calcium Carbide..........-.-. .eeeee eens 1910 
Coal Gas Producers (pressure and suction systems). ..-....--0++ ceeeee ee eeee eens 1908 
Electric Wiring and Apparatus (Nat’] Electrical Code) ........-.-.+-.+-e ee eees 1911 
Electrical Fittings, List of Approved «6 o0e< 6 <02sc cccceecncccsocencececessaed April, 1912 
ie RIOD UIIONRY MANNING o8 66 6 icc x a da'en sn ncnesievecrweaeessoenns ataerouaseuas 1902 
Bite SiO0G: Sith GRMUEIE co 9-5: 6650-65 Kean Gibae cuted eedsecccsee othacenuueruaes 1908 
Fire Extinguishers, Chemical (for other than fire department use)........+++-++++- 1909 
Pine RiGee: (On tne GODMIINONE UE 6 vse s cc n'éal was nemnec cus acmem ns eemee ae woos 1OR2 
Fire Hose, for private department mill yard use. .......... 00.0 cececnceecee seeeee 1912 
Fire Hose, Unlined Linen, for use inside buildings.............eeeee eens eee e ees 1909 
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Chae) AID GABSO EME INDOR So 6. 5. ise usc eccns dncddstey den vcandoneiaenrspeneae teenes 1910 
Gasolene Vapor Gas Lighting Machines, Lamps and Systems..........--..+++++ 1910 
Gasolene Vapor Stoves, for cooking and heating.............. eee cece cere teens 1903 
CUUBUE GG CER sia lsie d.5 3 o a0 nis\) cov edin, owe Apeinn de ou Haluieen ol neon ARH S aan ae aa 1901 
GVAVIRW RARE wigs co een ac cene cele cacduk were: Mewar atesioe no nebe.s Oagt 4 mamed 1910 
Hose Couplings and Hydrant Fittings, for public fire service........--+-0++eeeeee 1911 
BEGSG CREE TOP BINN CONOR so a6 1026 Sion wack uly cclanb aes oclw ae a Malesia eens eae 1905 
REUNITE OS oo. leo cas wes Owe ue cee ke Rete seh ae Kawe wee Ns a eeeeas 1908 
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ee Er EOLION PROMISE 6 oils. 9 has. c 50's eas PRED COM Aa ea L ad vada ene tate ses 1907 
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Nitro-Cellulose Films (storage and handling)...... 2.2.0. cccsecccccccacceescees 1910 

Oil Storage (fuel), storage and use of fuel oil and construction and installation of 
OIVOUIDING CQUIDMERE Ss a06 Sees ccc conc cs neem case seaetaeaaksenenne tamets 1902 

Oil Storage (inflammable), systems for storing 250 gallons or less of fluids which 
at ordinary temperatures give off inflammable vapors..........---+-- eee ees 1904 
Oxy-Acetylene Heating and Welding Apparatus...........ceeeeeee ee eeee cence 1910 
Railway Car Houses (storage and operating), Construction and Protection of ...... 1907 
Signaling Systems, used for the transmission of signals affecting the fire hazard...... 1911 
SOUR aeG os we Sans ya avegien caaauuc nn nen red tdocsuvadeneuhadeeemeneeas 1906 
Sprinkler Equipments automatic and open systems.........+0++eeeeeeceeeee eres 1910 
Steam Pump Governors and Auxiliary Pumps ............2+eeee ceceececce secees 1908 


Uniform Requirements (standard mill construction, ‘‘ inferior’’ construction, 
general hazards, oil rooms, general protection, stairway and elevator closures, 
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Wired Glass and Metal Window Frame Construction. .......... 0.00 eeeeee sere 1906 
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NoTeE: Special lists of Fire Appliances, Devices and Materials, and Gas, Oil and Chemical 
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Apply to FRANKLIN H. WENTWORTH, Secrefary, 
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